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ABSTRACT 
This study employed American and Czech student samples to investigate the 
motivational constructs used in Ecoles and Wigfield's (1983) expectancy-value model. To 
predict achievement behavior, the model specifies relationships among expectancy-for-
success and task value, task-specific self-concept, perception of task-difficulty, perceptions 
of social environment, and interpretations and attributions for past events in relation to the 
social world. Czech and American students («=1,145) in grades 4-12 were the participants in 
this study. The causal relationships among the constructs were tested to investigate structural 
similarities and differences in the models for both countries. This study also explored 
developmental changes, gender, and national differences in the students' motivational beliefs 
for these motivational constructs: Expectancy for Success, Intrinsic Interest Value. Task-
specific Self-concept, Perception of Task-difficulty, and Perceived Vocational Gender 
Dominance for science, mathematics, and other school subjects. 
The findings indicated that, for both countries, with respect to changes over grade 
level, compared to the younger students, the older students showed lower motivational 
beliefs for most subject areas except reading. However, the Czech students in grades 6-8 
showed more positive motivational beliefs in life science and social studies than did the 
Czech students in other grade levels. In comparing genders, the male students exhibited 
more positive motivational beliefs in physical science than did the female students, and 
female students showed more positive motivational beliefs in reading than did the male 
students. For life science, the Czech female students rated Intrinsic Interest Value and Task-
specific Self-concept higher than did their peer male students. The American students' 
V 
motivational beliefs in reading were more positive than were Czech students', and the Czech 
students held more positive motivational beliefs in life science than did the American 
students. With minor variations for each country, the expectancy-value model provided a 
reasonable tool for understanding the causal relationships among the motivational beliefs. 
For the Czech sample, Perception of Task-difficulty was a strong negative predictor for 
Expectancy for Success for most school subjects except life science whereas, for the 
American sample, it was a weak but significant negative predictor for Intrinsic Interest Value 
for most school subjects except social studies. Implications for science education are 
discussed. 
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CHAPTER 1. INTRODUCTION 
Introduction 
National concern exists about American students' performance in science and 
mathematics, and career choices related to these fields (Astin & Astin, 1992; Berryman. 
1983; Brookhart, 1994; Hue Ale, Rakow, & Welch. 1983; NCEE, 1983; NEGP, 1992). 
Compared to other countries, American students show relatively low achievement in those 
fields (Chen & Stevenson, 1995), and there is a declining percentage of students majoring in 
the fields of natural science, mathematics, and engineering (Hueftle et al., 1983). There is 
additional concern regarding female and ethnic minority students' participation in science 
careers (Berryman, 1983; Brookhart, 1994; Kahle & Meece, 1994). Females or minority 
groups are under-represented in science and technological courses (National Science 
Foundation, 1990); therefore, it is much harder for female or minority students to pursue 
science and technology careers and to become as successful achievers in technically oriented 
careers as male students. As a result, women also are underrepresented in technically 
oriented careers. Moreover, students' motivation related to school subjects has been found to 
decline during the transition from elementary to junior high/middle school. The decline is 
especially great for natural sciences and mathematics (Andre, Whigham, Hendrickson. & 
Chambers, 1999; Wigfield, Eccles, & Rodriguez, 1998). 
American society demands that its citizens be scientifically literate (National 
Research Council, 1996). The goal of science education in our nation is that: "...all students 
should achieve scientific literacy" (National Research Council, 1996). If this goal is to be 
achieved, more emphasis must be placed on effectively preparing students in science 
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education programs. Effective science education programs promote positive attitudes and 
motivation about science. Thus, the need to develop programs to encourage all students to 
develop positive associations with science has garnered a lot of attention in science 
education. 
Given that our society aspires to educate scientifically literate citizens, it is apparent 
that science educators need to understand the motivational process students employ that 
impacts their future academic or career-related decision-making. Understanding the 
relationships among attitudinal and motivationally related variables and students' 
achievement behaviors is an important component in designing effective science education 
programs. Once teachers develop a profound understanding of the motivational constructs 
and the relationships among these constructs, they will move one step closer to providing 
students with optimal environments to make positive associations with science. 
During the past several decades, educational theorists have been influenced greatly by 
cognitive motivational theories emphasizing that students' learning is determined largely by 
students' active role in individual decision-making and achievement-related behaviors 
(Pintrich & Schunk, 1996). These cognitively-oriented motivational theories emphasize that 
students' behavior is influenced by the values they hold, the beliefs they bring from home to 
the classroom, and the various attitudes they have formulated about school, science, and life 
in general (Simpson, Koballa, Oliver, & Crawelly HI, 1994). Understanding factors that 
motivate students to make future academic decisions is the first step for science educators to 
respond to educational and social needs related to science and technology literacy. Such 
information would be useful to science educators as they seek to provide our society with 
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science and technology-friendly educational environments that promote science and 
technological literacy. 
Various theories contend that motivation underlies much of human behavior (Weiner, 
1985a). Researchers have identified a causal relationship between motivation and students* 
academic decision-making, such as choosing school subjects or future careers (Eccles et al.. 
1983; Spence & Helmreich, 1983). Different motivational theories vary based on 
fundamental understandings of human cognition and use different constructs and ways of 
assessing those constructs (Pintrich & Schunk, 1996). Eccles, Wigfield, and colleagues 
developed a significant theoretical model derived from contemporary cognitive-motivational 
theories. Their model emphasizes learners' thoughts, beliefs, and emotions (Eccles et al.. 
1983). This model explains achievement behavior and choices as a function of two separate 
motivational constructs: Expectancy and Value (Eccles et al., 1983; Wigfield & Eccles, 
2001). For example, students' likelihood of choosing to take an advanced math course is 
increased if they perceive the course is needed for their future career or simply because they 
like the subject area (Value constructs). Students' decision to choose the course is also 
related to their expectancies about success or failure. For example, students may elect not to 
take a course if they have experienced repeated failure up to that time and expect not to do 
well (Expectancy constructs). 
An extensive amount of research in different domains has been conducted under the 
framework of this model. For example, developmental changes in students' motivation in 
learning mathematics, English, musical instrument, and sports have been investigated 
(Eccles, Wigfield. Flanganan, Miller, Reuman, & Yee, 1989; Wigfield, Eccles, Maclver, 
Reuman, & Midgley, 1991). It has been found that students' expectancy beliefs in and value 
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attached to academic subject learning decreased as students reached higher grades. 
Investigation of gender-oriented differences in motivation is another important genre in 
which significant effort has been expended in responding concerns about gaps between boys 
and girls' motivational factors in different school subjects. Generally, boys have shown 
higher expectancy beliefs and values in science; the reverse appeared to be true for girls in 
reading. Examination of issues such as developmental changes, subject area differences, and 
gender differences provides significant insights in understanding students' motivation and 
improving their educational environment. To systemically understand developmental 
changes and gender related patterns appeared in students' motivational constructs, the current 
study investigates motivational constructs of students in grades 4-12. 
The expectancy-value model also includes cultural factors and students* perceptions 
of them. Those factors are categorized as, first, "Social world." which include Cultural 
milieu, socialize»' behaviors, and past performances and events, and, second, "Cognitive 
processes," which include perceptions of social environment and interpretations and 
attributions for past events. Therefore, studying similarities and differences between two 
countries using this model could provide useful information in solving the problem that U.S. 
science educators are facing. 
Many comparison studies have investigated the cultural différences related to 
students' achievement and motivation in learning using international samples (Chen, 
Stevenson, 1995; Stevenson, Chen, & Lee, 1993; Stevenson, Chen, & Uttal, 1990). 
However, it is rare to find studies analyzing the causal relationships among the motivational 
constructs and comparing structural differences, which may exist in motivation under a 
theoretical framework. The present study not only compared motivational constructs 
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between Czech and U.S. students, but also investigated, in each of the two countries, the 
causal relationships predicted by Eccles and Wigfield's model. Each motivational construct 
used in the model was measured and analyzed for a particular domain such as math, science, 
or reading in the current study. Special attention was given to developmental changes and 
gender differences. The best fitting model for each subject area for each country was 
identified and compared. 
As the prior section has revealed, many researchers have emphasized the important 
role of students' cognitive processes and motivational beliefs in determining their 
achievement behavior. Therefore, in order to study ways to cope with the situation that our 
public education is facing, it is necessary for educators to diagnose students' perceptions 
regarding to those constructs by comparing them to other countries. Effort should also be 
made in understanding the subject area differences, so that educators can reason our students' 
deteriorated motivation about learning mathematic and science at school and choosing 
careers related those areas. 
Purpose 
This study had two purposes. The first purpose was to explore differences in the 
cognitive processes and motivational beliefs between two countries. Patterns of 
developmental changes and gender differences appearing in those motivational constructs 
were compared between the two countries as a basic step in understanding students' 
achievement behaviors related to school learning. While many researchers have adapted the 
expectancy-value model, few studies have been conducted to identify cultural differences and 
subject area differences when applying the model. Students' ratings of the motivational 
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constructs about school subjects including physical science, life science, mathematics, 
reading, and social studies were collected from the Czech Republic and the United States, 
and analyzed to accomplish this purpose. 
The second purpose was to examine the causal relationships among the motivational 
constructs separately for each country and school subject area and to determine if the Eccles 
and Wigfield expectancy-value model provided a useful model for understanding the 
relationships in each country. Based on the expectancy-value model by Eccles and 
Wigfield's, the best-fitting model for the collected data were then achieved and the direct and 
indirect causal relationships among the constructs in the model were compared between the 
two countries. 
Research Questions 
Two research questions along with sub questions were addressed in the study: 
1. In what ways are Czech and U.S. students similar or different with respect to Intrinsic 
Interest Value, Expectancy for Success, Task-specific Self-concept, Perception of 
Task-difficulty, and Perceived Vocational Gender Dominance? 
This overall question is divided into two questions that are more specific. 
1.1 For each subject area, what are the differences in developmental changes 
appeared in Intrinsic Interest Value, Expectancy for Success, Task-specific Self-
concept, Perception of Task-difficulty, and Perceived Vocational Gender 
Dominance? Are any developmental changes similar or different between the 
Czech and U.S. sample? 
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2.1 For each of the subject areas, are there gender differences in Intrinsic Interest 
Value, Expectancy for Success, Task-specific Self-concept, Perception of Task-
Difficulty, and Perceived Vocational Gender Dominance? Are any gender 
differences similar or different between the Czech and U.S. samples? 
2. In what ways are Czech and U.S. students similar or different with respect to the 
causal relationships among the motivational constructs used in the Eccles and 
Wigfield' expectancy-value model? 
Definition of Terms 
The following terms were defined for use in this study: 
Achievement behavior: Achievement behavior involves choice, persistence, quality 
of effort, cognitive engagement, and actual performance (Pintrich & Schunk, 1996). In 
Eccles and Wigfield' expectancy-value model, achievement behavior is predicted by 
expectancy and value. 
Motivation: Pintrich and Schunk (1996) defined motivation as "motivation is the 
process whereby goal-directed activity is instigated and sustained " (p. 4). This definition is 
based on cognitive theory that assumes the individual as an active and rational decision 
maker. 
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CHAPTER 2. LITERATURE REVIEW 
The purpose of this chapter is to review the theoretical background and the research 
literature regarding motivational constructs in science education. First, as background to the 
Eccles and Wigfield's expectancy-value model, motivational theories grounded on cognitive 
theories are discussed. Second, the use of expectancy and value constructs in cognitive 
motivational theories is introduced. The third section provides understanding of the 
expectancy-value theory developed by Eccles, Wigfield, and their colleagues as the 
theoretical framework for this study. The constructs and their relationships involved in the 
model such as expectancy, task value, task-specific self-concept, perception of task 
difficulty, and perceptions of social world are discussed. In addition, the relationships 
between other motivational constructs such as self-efficacy and self-esteem are explored. 
Finally, empirical studies dealing with developmental changes, gender differences, subject 
area differences on the constructs are reviewed. Studies concerning differences between 
countries are also introduced to guide the comparison between Czech and U.S. models 
Motivation 
What is motivation? There have been many views about the nature of motivation. 
According to Pintrich and Schunk (1996), the term motivation originated from the Latin verb 
"movere," which means to move. The concept of movement in motivation reflects the idea 
of something that gets a person going and helps him/her get jobs done. Pintrich and Schunk 
(1996) defined motivation as "the process whereby goal-directed activity is instigated and 
sustained" (p. 4). 
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Motivation from Cognitive Theory 
Contemporary cognitive views of motivation stress the influence of individuals' 
thoughts, beliefs, and emotions on motivation. It is assumed that it is not reality itself such as 
past successes or failures that directly determines children's expectancies, values, and 
behaviors, but rather is the interpretation of that reality (Eccles et al., 1983). Cognitive 
theorists' concepts of motivation have important educational implications. Since general 
cognitive models proposed that humans are innately active learners, constantly seeking to 
learn and adapt to their environment (White, 1959), what motivates behavior is not an issue 
any more. Instead, it became more important to understand how the motivational process 
works (Pintrich & Schunk, 1996). Accordingly, it has been emphasized for teachers to reach 
out to learners' thoughts, beliefs, and emotions (Pintrich & Schunk, 1996). It is important for 
teachers to pay attention to how such internal processes are revealed in the classroom and 
how instructional and social variables affect them. Expectancy and value construct, which 
emerge from the cognitive motivational theories, are explored in the next section. 
Expectancy and Value Constructs in Motivation 
One of the most general and insightful notions of motivation involves values. The 
value of a task reflects both characteristics of the task and the needs, goals, and values of the 
person (Eccles et al., 1983). Thus, it is likely that people will be motivated when they 
engage in a task that they are intrinsically interested in or which they believe is important to 
them or their future goals (Pintrich & Schunk, 1996). While value is considered as an 
important motivational factor, a second factor would be expectancy. People may not 
consider engaging in the task any more if they try a task and experience repeated failure 
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(Wigfield & Eccles, 1992). It is obvious that people will not choose to do a task or continue 
to engage in a task when they expect to fail. Along with value, expectancy-for-success 
became one of the main constructs in the motivational theories. The next two subsections 
will deal with expectancy and value constructs in cognitive motivational theories. 
Early views 
One significant theoretical model springs from cognitive meta-theoretical position is 
Atkinson's achievement theory (Pintrich & Schunk, 1996). This theory focuses first on 
individual differences regarding the motive to achieve, and second on the effects of 
subjective expectancy on both the motive and the incentive value of success. In this model. 
human behavior is explained as a multiplicative function of the three components: motives. 
probability for success, and incentive value (Spence & Helmreich. 1983). Atkinson (1957) 
defined these components as follows: 
A motive is conceived as a disposition to strive for a certain kind of 
satisfaction, as a capacity for satisfaction in the attainment of a certain 
class of incentives. 
Expectancy [probability for success] is a cognitive anticipation, 
usually aroused by cues in a situation, that performance of some act 
will be followed by a particular consequence. 
Incentive variable [value] represents the relative attractiveness of a 
specific goal that is offered in a situation, or the relative 
unattractiveness of an event that might occur as a consequence of 
some act. Incentives may be manipulated experimentally as, for 
example, when amount of food (reward) or amount of shock 
(punishment) is varied in research with animals, (p. 360) 
The theory can be summarized in a formula which describes the tendency to achieve 
(TA) as a combination of three pairs of components: M$ & MAF, PS & PP, and 1$ & IF. 
TA=(MS- MAF)[(PS*(1'PS>] 
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Where TA=TS-TAF 
T$: The tendency to approach success 
Taf: The tendency to avoid failure 
M$: The motive to approach success 
Maf: The motive to avoid failure 
P$: The probability of success 
Pp: The probability of failure 
Is: The incentive value of success. Is =1- Ps 
IF: the incentive value of failure 
(Spence & Helmreich, 1983, p. 33). 
Atkinson (1964) described motive as a construct that is steady but can be learned, and 
reflects personal differences or beliefs. There are two basic achievement motives in 
Atkinson's model: (a) to seek success (need for achievement or motive to approach success: 
Ms); and (b) to fear failure (motive to avoid failure: MAF). The motive for success reflects 
individuals' "capacity to experience pride in accomplishment" (Atkinson, 1964, p. 214). If 
the motive for success is high, then individuals are more likely to take part in achievement 
tasks. In contrast, the motive to avoid failure represents individuals' aptitude to experience 
shame and humiliation when they fail. When this motive is high, individuals are more likely 
to avoid participating in achievement tasks. Both the motive to approach success and to 
avoid failure are acquired as the results of past experience. By considering the two motives 
together, Atkinson (1964) presented a comprehensive explanation for the approaches 
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individuals take for achievement: success oriented students, failure avoiders, over strivers, 
and failure accepters. 
In the environmental side of the model, Atkinson (1964) also included expectancy 
constructs, assuming that they are more closely tied to the situation or task. Expectancy 
represents the probability of success (P$) or failure (PF) as a result of engagement in an 
activity (Spence & Helmreich, 1983). For example, Atkinson measured expectancy for 
success by asking individuals how many rings they can toss successfully. 
The third component of motivation in Atkinson's (1964) model is the incentive value 
of success (Is), such as an effect or satisfaction in accomplishment and/or the degree of 
projected dishonor in failing (IF) (Spence & Helmreich, 1983). An inverse relationship was 
assumed between incentive value and the probability of success (Pintrich & Schunk. 1996: 
Spence & Helmreich, 1983). For example, as the expectation for success increases, as in 
completing an easy task, the value decreases because it is assumed that the person would not 
value succeeding at an easy task. In the same manner, for a difficult task where the 
probability of success is low, the incentive value would be high. 
Spence and Helmreich (1983) explained the way Atkinson's theory predicted 
individuals' preferred level of task difficulty as following manner. 
These success-oriented individuals are therefore more likely to choose tasks of 
intermediate difficulty and to persist at them longer than at tasks that are either 
higher or lower in difficulty... those to whom the motive to avoid failure dominate 
(M$ < MAF) are least likely to choose or to persist at tasks of intermediate 
difficulty. For these failure-avoidant individuals, the tendency to achieve is 
predicted to be highest when task difficulty is either high or low. (p. 33) 
However, Weiner (1992) summarized that, compared to the role of expectancy for 
success and incentive value, motive did not play a major role in actual empirical findings: 
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there was no support for differential predictions for individual high in fear of failure. Most 
people, regardless of their motives for success or failure, choose tasks of intermediate 
difficulty. 
Wigfield and Eccles (2001) argued that the inverse relationship between incentive 
value (1$) and probability of success (Ps), "incentive value =l-the probability of success." 
weakens the role of incentive value from Atkinson's theory: once a researcher measures the 
probability of success, incentive value can be automatically calculated by the formula, Is—1-
Ps. It was also claimed that, other than task difficulty, different elements, such as experience 
or cultures, determine incentive value. 
Moreover, in Atkinson's model, even though the subjective beliefs about expectancy 
for success reflects an individual's own beliefs, they also represent the environmental 
influences on a motivation such as task difficulty (Pintrich & Schunk, 1996). Therefore, 
there is the likelihood that the measured expectancy is dependent on the external situation, 
itself, rather than on the individual's perception of his or her abilities. In this sense. 
Atkinson' model continues to embrace the behavioral theorists' tradition that one's response 
is dependent on stimuli from the environment (Pintrich & Schunk, 1996). 
Early research on expectancy and value constructs brought significant attention to the 
use of cognition and beliefs over behaviorist constructs in motivational theories. Pintrich and 
Schunk (1996) pointed out thai, by using an individual's perceptions and beliefs as mediators 
of behavior and eliminating simplistic S-R psychology, Atkinson's (1964) theory presents a 
more rational and cognitive paradigm in motivational psychology. 
The core concepts of early expectancy and value models, such as the distinction 
between beliefs and value and the use of a combination of the two in explaining motivated 
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behavior, were carried over to Eccles and Wigfield's expectancy-value model. However. 
Eccles and Wigfield modified the early model to reveal a more social cognitive and 
situational approach to the study of motivation. This was accomplished by choosing 
expectancy and value as the main predictors and dropping the two motives (i.e., to succeed 
and to avoid failure) (Pintrich & Schunk, 1996). Incentive value from Atkinson's model was 
extended to include the attainment value, importance, or interest in a task. The new model is 
described in the next section. 
Eccles and Wigfield's Expectancy-value Model 
The theoretical background for the current study comes from the expectancy-value 
model developed by Eccles, Wigfield. and their colleagues (1983). Based on the social 
cognitive perspective, the model uses expectancy and value constructs as the most significant 
cognitive beliefs related to the conscious decisions and choices individuals make about their 
achievement (Wigfield & Eccles, 1992; Eccles et al., 1983). In predicting achievement 
behavior, Eccles and Wigfield used a modified form with only two constructs: possibility of 
success (Expectancy), and incentive value (Task value), as opposed to the three constructs in 
Atkinson's model. There are two basic assumptions of the expectancy-value model: 
1. Expectancy-related beliefs and subjective task values are differentiated 
constructs; and 
2. These beliefs independently influence individuals' choice of activities and 
their behavior in various activity settings (Eccles, Wigfield, Harold, & 
Blumenfeld, 1993, p. 838) 
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Eccles and Wigfield posited that individual differences on these two cognitive 
constructs produce variations in aptitude, performance, and the students' future goals (Eccles 
et al., 1983; Pintrich & Schunk, 1996; Wigfield & Eccles, 2001). Figure 2.1 graphically 
depicts the model. The arrows represent the causal relationship between the constructs. 
As shown in Figure 2.1, the model classifies motivational constructs into four 
categories: "Social World," "Cognitive Processes," "Motivational Beliefs," and 
"Achievement Behavior." Social world, which appears in the leftmost column in the 
illustration, includes three constructs: (a) cultural milieu, (b) socializers* behavior, and (c) 
past performances and events. The next category, cognitive processes, is comprised of two 
constructs: (a) perception of social environment, and (b) interpretations and attributions for 
past events. Each construct under the two categories plays a role in determining the 
expectancy and value by means of three constructs which are under the motivational beliefs 
category, the third category: (a) goals, (b) task-specific self-concept, and (c) perception of 
task-difficulty. The two constructs, which are also classified under the motivational beliefs 
category, are: (a) task value, and (b) expectancy. They directly affect achievement behavior 
which is shown in the rightmost column in Figure 2.1. Achievement behavior implies 
choice, persistence, quality of effort, cognitive engagement, and actual performance (Pintrich 
& Schunk, 1996). The following sections explain the concepts of expectancy and task value 
in the Eccles and Wigfield model. The causal relationships among the constructs will be 
explored. 
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Achievement 
Behavior 
•Choice 
•Persistence 
•Quality of 
effort 
•Cognitive 
engagement 
•Actual 
performance 
'Shaded areas represent the variables focused on in this study. 
Figure 2.1. A social cognitive expectancy-value model of achievement motivation constructs 
(Pintrich & Schunk, 1996) 
Expectancy 
In the model, expectancy is defined as "children's beliefs about how well they will do 
on an upcoming task" (Wigfield & Eccles, 2001, p. 94). The expectancy construct in this 
model is a future-oriented concept influenced by the students' self-confidence and perception 
of the difficulty of the task. For example, even though a student normally maintains a high 
self-perception in mathematics, the student may not expect a high performance in a certain 
upcoming task if he/she perceives that the task is hard. An example of a question for 
Social 
World 
Motivational 
Beliefs 
l. Cultural 
milieu 
2. Socializers* 
behavior 
3. Past 
performances 
and events 
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measuring this construct would be: "How well do you expect to do in mathematics this 
year?" (Eccles, Wigfield, Harold, & Blumenfeld, 1993, p. 834). 
Higher expectancies for success are positively related to all types of achievement 
behavior, including achievement, choice, and persistence (Eccles et al., 1983; Wigfield, 
1994; Wigfield & Eccles, 1992). Empirical studies indicate that expectancy beliefs predict 
actual achievement in terms of grades and performance on standardized tests (Crandall, 
1969; Parson, 1978). Expectancy constructs are positively related with students' use of 
cognitive and metacognitive strategies, where more frequent use of cognitive and 
metacognitive strategies leads to a deeper processing of materials to be learned (Pintrich & 
De Groot, 1990a; Pintrich & Garcia, 1991; Pintrich & Schauben, 1992). 
Even though expectancies are influenced most directly by task-specific self-concept 
and a student's perception of task difficulty, indirect effects are derived from the construct 
classified under the social world category and cognitive process category. These indirect 
effects are mediated through task-specific self-concept and perception of task-difficulty. The 
definitions of the constructs that have direct or indirect impact on expectancy are elucidated 
in the following subsections along with their causal relationships. 
Value 
The value construct is one of the major elements in the model (Figure 2.1). Eccles et 
al. (1983) proposed four components of the value construct: intrinsic interest value, extrinsic 
utility value, attainment value (importance), and cost. Combinations of these components 
determine an individual's achievement value. 
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Intrinsic interest value is defined as: "the inherent, immediate enjoyment one gets 
from engaging in an activity" (p. 89). Individuals will be more engaged in the task, stay on 
task longer, and be inherently motivated for the task when the intrinsic interest value is high. 
In contrast, extrinsic utility value is defined as the usefulness of the task for individuals in 
relationship with their future goals, including career goals (Eccles et al. 1983). When 
compared to intrinsic value, the extrinsic value reflects more the external reason for 
individuals to get involved in a task. For example, a student may take a mathematics course 
as one of the steps to fulfill his or her dream to become an engineer. In this instance, the 
reason for doing the task is not for its own sake but for the goal of becoming an engineer. 
Attainment value is defined as the importance of doing well on a task. Wigfield and 
Eccles also emphasized the relationship between attainment value and the individual's self-
schema. For example, individuals place a higher attainment value on tasks, which provide 
the individual with the opportunity to confirm their actual or ideal self-schema, such as 
masculinity or femininity (Eccles et al., 1983). 
The last component of value is cost attached to engaging in the task. It is defined as 
students' perceived negative aspects of engaging in the task. For example, engaging in one 
task may limit students from participating in the other tasks. In addition, individuals' 
anticipated emotional states such as performance anxiety, fear of failure can be counted as 
cost (Winfield & Eccles, 1992). 
Value constructs can be measured by asking students questions such as: "How much 
do you like doing math?" (intrinsic value); "How useful is high school math for what to do 
after you graduate and go to work?" (extrinsic value); "How important is it to you to get 
good grades in math?" (attainment value); or "How much does the amount of time you spend 
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on math keep you from doing other things you would like to do?" (cost) (Pintrich & Schunk. 
1996, p. 294). 
A causal relation between value constructs and achievement behaviors exists, yet it is 
not as strong as the one between expectancy beliefs and achievement (Wigfield & Eccles. 
1992). However, for behaviors related to making choices, such as intentions to take future 
courses and actual enrollment in those courses, value beliefs are found to be better predictors 
than are expectancy beliefs (Pintrich & Schunk, 1996; Wigfield & Eccles, 2000). 
Overall, a value attached to a task by a person can be explained by the quality of the 
task and the individual's needs, goals, and self-perceptions. In the expectancy-value model, 
these influences come from students' goals, task-specific self-concept, perception of task-
difficulty, and constructs from cognitive process and social world. For example, students* 
past experience with the task, social stereotype, or information from parents may have direct 
and indirect impacts on value. Among the components of value construct, intrinsic interest 
value is the most strongly related to students' competence-related beliefs (Wigfield et al., 
1997). Based on empirical research, Eccles et al. (1983) claimed that a sense of competence 
appears to affect the level of interest of students. However, more investigation was 
suggested. 
Constructs of motivational beliefs 
Task-specific self-concept 
Task-specific self-concept is one of the constructs that have direct effects on 
expectancy and value. It is a cognitive judgment of personal skills and abilities, such as the 
belief that they are able to learn social studies or they can play soccer (Eccles et al., 1983). 
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The model developers deliberately made efforts in defining and measuring task-specific self-
concept specifically for each subject area under the circumstance of social environment such 
as classrooms (Wigfield & Eccles, 2001). Students' task-specific self-concept can be 
measured by asking questions such as: "How good in math are you?"(Eccles et al., 1993). 
Other constructs similar to task-specific self-concept are often used in motivational 
research: self-perception of competences, self-esteem, and self-efficacy. Each of these 
concepts is explained later in this section. The domain specificity of task-specific self-
concept used in the expectancy-value model is often the key in making a comparison among 
similar concepts. 
Crucial differences include the level of specificity at which the constructs are 
defined and measured, and whether the focus primarily is on individuals' sense of 
their own competence, or their competence in comparison to others.... We tend to 
measure these construct [expectancy and task-specific self-concept] at the 
domain-specific level, and to include individuals' comparative sense of 
competence along with their beliefs about their own ability. (Wigfield & Eccles, 
2001, p. 94) 
Self-perception of competence is similar to task-specific self-concept. Self-perception 
of competence is often used in motivational research and is defined as students' self-
evaluative judgments about their ability to accomplish certain tasks (Harter, 1985). It can be 
measured by students' comments such as, "I remember things easily," or "I am just smart as 
other children" (Pintrich & Schunk, 1996, p. 80). When compared to task-specific self-
concept, self-perception of competence is considered as a broader concept because it does not 
necessarily refer to a subject area in which task-specific self-concept represents. 
Self-esteem is another construct that is often confused with task-specific self-concept. 
It measures a more overall emotional reaction or evaluation of oneself, i.e., you feel bad 
about yourself since you do not do well in social studies (Wigfield & Eccles, 2001). It can be 
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inferred that the students' low self-esteem resulted from their lack of ability in reaching their 
expectation where they hold a high value, such as an intrinsic value or utility value. 
McCandless (1961) discussed individuals value adjustment as follows: 
Shifts in the importance or value of facets of the self-concept will occur when the 
individual is forced to choose behavior that relates to one facet but excludes 
another. These shifts will be to the advantage of the facet to which the chosen 
behavior is relevant (p. 201) 
People will manage to hold lower values attached to choices they have to give up, 
whereas they will manage to hold higher values attached to choices they make. It is also 
likely that, as one way of maintaining a high self-esteem, students may lower their values 
attached to a certain academic domain wherein they perceived they have low self-perception 
of competence, so that they decide not to engage in learning (Pintrich & Schunk, 1996). 
Self-efficacy beliefs are also used in explaining achievement behavior. Self-efficacy 
is defined as: "people's judgment of their capabilities to organize and execute courses of 
action required to attain designated types of performances" (Bandura, 1986, p. 391). To 
measure self-efficacy, students are often asked to rate how confident they were when they 
solved a specific problem such as a math problem (Pintrich & Schunk, 1996). The average 
of the students' rating for each problem forms the self-efficacy measure for the task. 
Therefore, self-efficacy beliefs in doing a certain task may vary depending on the 
individuals' perception of any given day, their physical condition, and affective mood 
(Pintrich & Schunk; 1996, Wigfield & Eccles, 2001). 
The causal relationship hypothesize# by the expectancy-value model is that task-
specific self-concept along with perception of task-difficulty affect developing expectancy 
judgment and task value. After reviewing studies dealing with the importance of individuals' 
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concepts of their abilities for their achievement behaviors, Eccles et al. (1983) documented 
that self-concept of ability is related to achievement behaviors as course plans and actual 
performance. In a study conducted by Eccles et al. (1983), extensive data were collected 
from 668 students in grades 5-12. Data were collected twice in a two-year period, mostly 
from the same students. Path analysis results from the cross-sectional data revealed the 
significant role of task-specific self-concept in predicting expectancy and value. 
Longitudinal data analysis also indicated that task-specific self-concept correlates positively 
with expectancy, plans to continue in math, and the second year's math grade. 
Perception of task-difficulty 
Perception of task-difficulty is another construct that is assumed to affect directly 
expectancy and value (Eccles et al., 1983). It is defined as perception concerning students' 
judgments of the difficulty of the task. An example question for the perception of task-
difficulty is: "Compared to most of your other subjects, how difficult is science for you?" 
(Pintrich & Schunk. 1996, p. 80). 
The expectancy-value model proposes an indirect effect of perception of task-
difficulty on achievement behavior. In the model, expectancy or value construct mediate the 
relationship between task difficulty and achievement. In a review of task difficulty related 
studies, Eccles et al. (1983) noted the existence of small but consistent negative effects of 
perception of task-difficulty on the expectancy for success and value. However, of the two 
constructs, perception of task difficulty and task-specific self-concept, task-specific self-
concept has stronger effects on expectancy for success. 
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In addition, Eccles et al. (1983) proposed indirect effects of perception of task 
difficulty on expectancy through task-specific self-concept: "students who see a subject or 
task as more difficult develop lower estimates of their own abilities for that subject or task" 
(p. 85). These negative effects of perception of task-difficulty on self-concept, in turn, 
contribute negatively to expectancy. 
Goab 
In the model (Figure 2.1), values are influenced by goals as well as students' task-
specific self-concept and perceived task-difficulties. Wigfield and Eccles (2001) posited 
three different goal orientations: (a) mastery oriented, (b) performance oriented, and (c) 
extrinsic. The first orientation, the mastery-oriented goal, emphasizes: "individuals* attempts 
to master tasks and increase their competence" (p. 106). The second goal orientation refers 
to "individuals' attempts to maximize favorable evaluations of their competence and 
minimize negative evaluations of competence" (p. 106). The third goal orientation includes 
the notion that "accomplishing school work because parents or teachers want the child to" (p. 
107). 
In a study by Wigfield, Anderman, and Eccles (2000), factor analysis revealed that 
students' goal orientations formed distinct factors, mastery-oriented goals, performance-
oriented goals, and extrinsic goals. In addition, values are positively related to mastery-
oriented goals or performance-oriented goals, but not to extrinsic goals. Based on their 
review of research on goals, Anderman, Eccles, Yoon, Roeser et al. (2001) claimed that 
mastery orientation has important motivational benefits therefore implementing classroom 
practices thai emphasize mastery-oriented goals positively affects students' development of 
24 
positive achievement value. According to Wigfield and Eccles (2001), teachers who engage 
in mastery-oriented instructional practice are more likely to create learning environments 
wherein all students can sense successful experience and develop a sense of task mastery and 
improvement. 
Constructs of cognitive process 
As shown in Figure 2.1, task-specific self-concept and perception of task difficulty 
are directly influenced by two other variables in the model: perceptions of social 
environment and interpretations and attributions for past events. Based on a general 
cognitive and constructivist approach, it is posited that students' self-concept, task difficulty. 
and expectancy beliefs are influenced by how students view their social environment and 
how they journey through it (Pintrich & Schunk, 1996). 
Eccles et al (1983) claimed that the effects of the social world constructs on 
expectancy and value are often mediated through students' perceptions about the social 
world. For example, students for whom parents hold high expectations also hold high 
expectations for themselves and do better in their course work, being aware of their parents' 
hopes (Chen & Stevenson, 1995; Stevenson, Chen, & Lee, 1993). 
The causal relationship among the constructs of cognitive process and future 
expectancy can also be explained by students' attributions. For example: 
if people attribute success to a stable factors such as ability then they should 
expect continued success. If, on the other hand, they attribute success to an 
unstable factors such as effort or good luck, they should be uncertain about future 
outcomes. Similarly, attributing failure to stable factors should produce 
expectations of continued failure, while attributing failure to unstable factors 
should not. (Eccles et al. p. 88) 
25 
Alternatively, it was claimed that believing in that effort can make difference in their 
achievement may positively affect students' higher achievement in mathematics (Chen & 
Stevenson, 1995). Despite the controversial claims, the role of students' cognitive process as 
a mediator of the social world is viable. 
Finally, the causal effect of cognitive process on the expectancy and value construct 
can be seen in the internalization process of the cultural stereotype. For example, the gender 
stereotype that generally describes females as less competent than males in some subject 
areas, such as science or mathematics, affects females' motivational beliefs. Acceptance of 
these cultural stereotypes may result in females' lower expectancy and self-concepts, and 
higher perception of task difficulty than males in certain subject areas (Eccles et at., 1983). 
Constructs of social world 
The last variables in the model that influence students' motivational beliefs are: 
cultural milieu, socializers ' behaviors, and, past performances and events. These three 
variables are external to the students. These include the general cultural and societal milieu, 
the nature of the students' relationship with parents, peers, and other adults such as teachers, 
and their past performance and achievements (Eccles et al., 1983). As noted in Figure I, 
these influences can have a direct effect on students' self-concepts and task difficulty beliefs 
(a direct arrow); however, their main effect on perception of task-difficulty, task-specific 
self-concept, expectancy or value occurs indirectly through the students' perceptions and 
interpretations of these environmental influences (Pintrich & Schunk, 1996). These latter 
causal relationships were described previously. 
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Expectancy and Value Constructs in Empirical Research 
Several studies have been conducted under the framework of expectancy-value 
theory, which involve different aspects of motivation such as developmental changes, 
differences across subject areas, gender differences, and ethnic differences over the 
constructs. The significant findings and educational implications of these finding are 
discussed in the following subsections. 
Developmental changes in students* motivation in education 
Harter (1983) claimed that young children have a vague picture of their competency 
beliefs such as "smart" or "dumb." However, many researchers have identified that even 
kindergarten children develop competency beliefs significantly different across different 
domains such as mathematics, reading, music, etc. Wigfield and Eccles (1994) conducted a 
three-year longitudinal study with students in grades 1-6, and found that students* 
competence beliefs in mathematics slightly decreased over the period. For reading and music 
self-concept ratings, both the first and second graders' mean ratings were significantly higher 
than the fourth graders'. In a study with children aged 7-10, Eccles et al. (1993) found that 
younger children have higher expectations for their future achievement, while older children 
have relatively moderate judgment of their success. Young adolescents' self-concepts related 
to mathematics and English were also found to become more negative immediately after the 
junior high school transition (Wigfield & Eccles, 1994; Wigfield et al., 1991). The declines 
were observed from both cross-sectional and longitudinal data. 
What is the explanation for these declines in children's self-concepts? Stipek and 
Hoffman (1980) claimed that children's competence beliefs become more accurate as they 
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get older. As children grow older, their ratings become closer to teachers' assessments of 
their competencies and they also become more aware of their success and failure 
experiences. Wigfield et al. (1998) summarized the causes of the declines in children's 
competence-related beliefs in two ways: 
First, children become much better at understanding, being interested, and 
integrating the evaluative feedback they receive, and they engage in more social 
comparison with their peers; this leads them to become more accurate or realistic 
in their self-assessments, which means that some children will see themselves as 
being less competent 
Second, because school environments changes in ways that make evaluation more 
salient and competition between students more likely, some children's self-
assessments will decline as they get older, (p. 74) 
Conflicting findings have been reported in a study by Andre et al. (1999), in which 
500 K-6 students participated. The researchers found that students in grades 4-6 reported 
higher competency in mathematics and reading than did the students in grades K-l. 
However, this was a cross-sectional, not a longitudinal study. Sampling or cohort differences 
could contribute to the differences in findings. Further investigation in developmental 
changes in students' motivation was recommended. 
When compared to the decrease in competence beliefs, the decrease of value 
constructs is small and inconsistent Eccles et al. (1993) found that young children do not 
make distinctions among the different components of subjective task value such as 
attainment value, intrinsic interest value, extrinsic utility value, and cost. Children start to 
differentiate these sub constructs from the late elementary grades such as 5th grade onward 
(Wigfield & Eccles, 1994). 
Although students' perceived interest decreases over grade levels, in general, the 
degree to which interest declines varies based on domain or grade level. For example, in a 
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cross-sectional study, students in higher grades showed less interest in reading and 
instrumental music, but their interest in mathematics and sports did not lessen. Despite the 
fact that young adolescents lost interest in mathematics and English after the junior high 
school transition, their interest of English rebounded during the seventh-grade (Wigfield & 
Eccles, 1994). 
Pintrich and Schunk (1996) noted that intrinsic values play a more critical role in 
directing achievement behaviors for younger children than they do for older children. It is 
more common for older students to engage in tasks that are not of much interest, but are tasks 
the students perceive are required in their school. In general, elementary school children's 
perception of usefulness and importance decreases over three years (Wigfield & Eccles, 
1994). Young adolescents' importance ratings for mathematics, social activities, and sports 
activities also decrease during the transition from elementary school to junior high school. 
However, similarly regarding the interest ratings, the important rating for English increases 
immediately after the transition. 
Children have a reasonably high self-esteem during elementary school, and not many 
changes are found until high school (Harter, 1982). In their longitudinal study with 
elementary school students, Wigfield and Eccles (1994) found that, unlike the decrease in 
students' competence beliefs and values across grade groups, their self-esteem does not 
change across grade groups. In another longitudinal study conducted with more than 1,000 
junior high students, Wigfield and Eccles found that early adolescents' self esteem was 
lowest immediately following the transition to junior high, yet it increased during the 
seventh-grade. Harter (1990) found that children showed higher self-esteem when their 
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competence beliefs were positively correlated with the importance they attached to a given 
activity. 
Eccles et al. (1993) argued that, given young children's optimistic orientation, young 
children would place high value on academic competence early on, but the this value would 
decrease as they got feedback about actual competence levels. Eccles et al. argued that 
adolescents' competence beliefs and values should be positively related because these 
students place a high value on the activities in which they think they are competent (Eccles et 
al.. 1983). 
Pintrich and Schunk (1996) also emphasized the relationship between students' self-
esteem and competence beliefs and value; one could maintain high self-esteem in an area by 
lowering the value attached to that area. For example, when students are informed that they 
are not as competent as they would like to be, they may lower the value attached to being 
competent in those domains in which they are receiving relatively low performance 
feedback. If this is the case, the average value attached to academic tasks should decline as 
some of the children are confronted with low performance feedback. Considering general 
decrease in students self-concept, decrease in task value is expected. 
Eccles et al. (1994) found that a decrease in students' self-esteem right after the 
transition from elementary to junior high could be explained by the delay of value 
adjustment Students need time to make adjustment in values attached to school subjects 
about which they have received negative competency feedback. It is predicted that after 
these students lower the value related to school subjects, their general self-esteem will 
increase. In a study by Wigfield and Eccles' (1994), the children's general self-esteem 
rebounded during the 7th grade, after they adjusted to the new school environment 
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Gender differences in expectancy and value constructs 
According to Wigfield and Eccles (1994), gender-role stereotypic patterns of 
competence beliefs and subjective task values become apparent fairly early, and continue to 
appear across the elementary and junior high school years. In a study with early elementary 
school age students, Eccles et al (1993) found that boys' and girls' competence beliefs and 
valuing of activities differed mainly in gender stereotypic ways. Boys rated their competence 
in mathematics higher than did girls. However, boys' and girls' ratings of mathematics value 
were the same. Girls had more positive competence beliefs and values than did boys for 
reading and music activities. 
In a cross-sectional study with 500 K-6 students, Andre et al. (1999) found a cultural 
stereotypical pattern in boys' and girls' competence beliefs. Boys in grades 4-6 held higher 
competency beliefs in physical science than did girls, yet girls rated their ability in reading 
higher than did the boys. However, these differences were not detected in a sample of 
younger students in grades K-3. In contrary to physical science, the gender related 
stereotypical pattern was not found to be significant for life science. No difference was 
found between girls and boys in their intrinsic value of life science or physical science. 
However, girls indicated a stronger preference for reading and language arts than did boys. 
In a study with 865 first, second, and fourth grade students, Eccles et al (1993) 
examined gender difference of motivational beliefs existing in the ordering of one's 
competence perceptions and values across activity domains. Boys' motivational beliefs were 
highest in sport domains, followed by reading and mathematics, whereas girls' were highest 
in reading and sports activities, followed by math. 
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Another gender-related issue is that, in general, females exhibit low competence 
beliefs compared to males, and the difference in competence beliefs do not necessarily result 
in differences in students' academic performance (Pintrich & Schunk, 1996). Gender-related 
findings in performances are mostly small and inconsistent. It has often been speculated that 
the higher self-concept for male students might originate from a more optimistic tendency of 
male students in evaluating themselves. 
How do students develop motivational beliefs in such a way that consistent with the 
existing gender stereotype? Eccles et al.(1983) explained gender related stereotype in 
students motivational beliefs in two levels of causal relationships: 
Perhaps the critical variable is the perception and internalization of the cultural 
stereotype of general female incompetence... Acceptance of these cultural 
stereotypes may be responsible for females' lower expectancies, (p. 86) 
Personal needs and values operate in ways that both reduce the probability of 
engaging in roles that are perceived as inconsistent with these central values and 
increase the probability of engaging in roles perceived as consistent with one's 
definition of self. (p. 91) 
Once students internalize gender stereotype and develop their motivational beliefs 
accordingly to this stereotype, students' achievement behaviors are affected by these 
motivational beliefs in tern. 
The gender differences in expectancy and value constructs provide insight in 
understanding the gender difference in self-esteem. Pintrich and Schunk (1996) 
hypothesized that students maintain a high self-esteem by lowering their value for a certain 
academic domain wherein they have a low self-perception of competence. Boys and girls in 
elementary school do not differ in their general self-esteem but they differ in junior high 
school, during which boys hold higher self-esteem than do girls (Eccles, Wigfield, 
Flanganan, Miller, Reuman et al., 1989; Wigfield et al. 1991; Wigfield & Eccles, 1994). 
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This finding is consistent with hypothesis of Pintrich and Schunk (1996), that boys perceive 
their ability more optimistically than do girls. Since boys have a tendency to perceive 
themselves more competent than do girls, even though their achievements are similar to 
girls', boys manage to hold a higher self-esteem than do girls. Another speculation can be 
made for males' high self-esteem. Compared to gender-gap in competence beliefs favoring 
boys, gender-related difference in value was small and inconsistent (Andre et al., 1999; 
Eccles et al., 1993). Boys' relatively higher competence beliefs and similar value may 
account for their high self-esteem. 
Expectancy and value constructs across domains 
Wigfield and Eccles (1994) found that children not only hold different self-concepts 
for different domains, but they also have a different understanding of competence across 
activity domains. As a result, children's competence beliefs and value constructs in different 
domains should reveal different patterns of developmental change. Eccles et al. (1993) tested 
this prediction in a longitudinal study of 865 1st, 2nd, and 4th grade children. The results 
indicated that children's beliefs about each domain formed separate factors. In addition, the 
students clearly distinguished expectancy and value constructs attached to different domains. 
Wigfield et al (1997) found that elementary school children showed higher competence 
beliefs in reading and sports than in mathematics and instrumental music. 
There are differences in value constructs among domains. Wigfield and Eccles 
(1994) purported that, although there are general declines in children's interests as children 
get older, these declines may occur in some activity areas but not others, and the hierarchy 
among the domains remains similar across ages. For example, elementary children's interest 
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in sports is much higher than their interest in any of the other activities, regardless of their 
developmental stages. Similarly to elementary school students, junior high school students 
report much more interest in nonacademic activities than in academic activities. Early 
adolescents like social activities and sports activities more than mathematics, English, or 
instrumental music (Wigfield et al. 1997). Obviously, maintaining students* interests in 
academic activities is a challenge. 
Cultural differences In expectancy and value constructs 
Researchers have compared students* motivational constructs across different cultures 
such as different ethnicity groups or countries. Pintrich and Schunk (1996) classified 
frequently asked questions in these studies as follows: 
1. Are there ethnic group differences in the mean level of self-perceptions of 
ability or other motivational constructs? 
2. Do the motivational constructs operate in the same fashion for minority group 
students as they do for other groups, or do we need different models of 
motivation for different ethnic group? (p. 98) 
Based on a review of studies comparing ethnic groups, Graham (1994) found that 
African American students hold higher expectancy constructs than Caucasian American 
students. In some cases, even though African American students' academic performances 
were lower as compared to other groups, they still had higher expectations than did other 
ethnic groups. A possible reason would be that students from different groups might use 
different reference groups in evaluating their competence. Pintrich and Schunk (1996) 
argued that African American students might compare themselves to their own ethnic group 
rather than the entire group. 
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Several researchers have compared students' achievements and their beliefs related to 
their achievements across different countries (Chen & Stevenson, 1995; Stevenson, Chen. & 
Lee, 1993). In a comparative study (Chen & Stevenson, 1995) among Asian-American 
(304), Caucasian American (1,958), Taiwanese (1,475), and Japanese (1,120) eleventh-grade 
students, the Asian students followed by Asian American students showed higher 
performances in most school subjects than the American students. Attitudinal constructs 
such as expectation and personal standards for performance were measured by asking 
students questions, "Let's say there is a math test which there are 100 points. The average 
score in your class is 70. What score do you think you would get?" (expectation) "What 
score would you think you be satisfied with? (standard) (p. 1221) Caucasian American 
students exhibited highest expectation whereas Asian American students followed by Asian 
students held higher standards both for themselves and their parents regarding school 
subjects. Students were also asked to "choose what they thought was the most important 
from among four factors that may influence students' performance in mathematics: a good 
teacher, innate intelligence, homework, and studying hard" (p. 1222). The Asian high school 
students chose "studying hard" most whereas Asian American and Caucasian-American 
students chose "having a good teacher" most Chen and Stevenson (1995) inferred that 
believing that individual efforts could make differences in their academic achievements 
appeared to be one of the important factors in Asian students' high achievements. 
Stevenson, Chen, and Lee (1993) compared motivational factors in gifted students 
from America, China, and Japan. The younger students' achievements differed greatly 
among countries: Asian students out performed American students. However, the gap 
decreased for the older students. Expectations and standards were measured by asking 
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students questions how well they expect to do on an examination (expectation) and with what 
they would consider to be a satisfactory grade (standard) (p. 243). American students had 
higher expectation of their academic performances than did Asian students. However, there 
was a significant difference in setting standards for academic achievement. Asian students 
set higher standards than did American students, and the standards exceeded their 
achievement. 
Gender stereotype was found in different cultures. According to Friedler and Tamir 
(1990), a small but significant gap between Israeli boys' and girls' in attitude toward science 
is present from an early stage, and, starting from middle school, the gap appeared to widen. 
Boys showed more interest in science, considered taking more science courses, and were 
more likely to consider pursuing a science-related career. Inconsistent gender-related results 
in achievement were found in a study by Stevenson et al. (1990). African American girls in 
the first grade scored higher for comprehensions, and girls in fourth grade scored higher for 
computation, than did peer boys. Hispanic boys in 5th grade scored higher in comprehension 
than did their peer girls. 
This research on cultural influences on students' motivations for academic subjects 
indicates that students' cultural background affects their academic performance and their 
motivation for academic activities. Therefore, it is important to investigate the differences in 
motivational constructs among and between countries. In addition, comparison studies, 
which investigate causal relationships among motivational constructs, should be conducted 
between countries. Such studies should aid science educators in developing programs to 
enhance motivation for academic subjects among students in different cultures. 
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Summary of Major Conclusions 
Early cognitive motivation theory developed by Atkinson (1964) was discussed as the 
background of Eccles and Wigfield's expectancy-value model. This latter theory formed the 
theoretical background of the current study. Eccles et al. (1983) developed an expectancy-
value model that emphasized domain specificity and the individual student's cognitive 
process. Their model depicts causal relationships among motivational constructs classified 
under the categories of achievement behavior, motivational beliefs, cognitive process, and 
social world. Among these constructs, expectancy and value are the most important in 
predicting achievement behavior. Expectancy refers to the actual beliefs of students about 
their future success, such as whether they believe that they will do well in an upcoming test 
or some future event (Pintrich & Schunk, 1996). A value construct is a combination of 
attainment value (importance), intrinsic interest value, extrinsic utility value, and cost 
(Wigfield et al., 1998). Individual differences on these two cognitive constructs produce 
various achievement behaviors. Relationships among other constructs in the model were also 
explored. 
In addition, empirical research dealing with the motivational constructs in the Eccles 
and Wigfield model was described. Studies depicting developmental changes, domain 
differences, gender gaps, and cultural divergences were reviewed. It was found that as 
students get older, both their perceived ability and value attached to academic domains 
decreased. The largest decrease appeared as students transitioned from elementary school to 
junior high school. Boys and girls differed in both their perceived confidence and value they 
had for school subjects. Boys placed more importance and value on sports and science; and 
girls placed more value on English. There were significant differences related to students' 
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cultural background. African American students showed higher competence beliefs than did 
other groups. On the other hand, Asian students set higher self-satisfaction standards for 
achievement for school subjects than American students, whereas American students held 
higher expectations for their performance. 
Differences among different populations can be examined in a perspective of 
different causal relationships among motivational constructs. The causal relationship 
proposed in the expectancy-value model can be used to ascertain the differences appearing in 
different populations. For example, male students' perception of high expectancy or value in 
sports or science may be directed from internalizing gender related stereotype imposing 
males more competent in those subject areas than females. Further investigation is needed to 
identify the relationships among the constructs in motivational model as well as modify the 
model for different subject areas or for students from different groups: different grade, 
gender, or culture. 
One purpose of the current study was to investigate variation appearing in the 
constructs of expectancy-value theory according to gender, grade, subject matter, or country 
that the students belong to. Another purpose was to understand causal relationships among 
these constructs. The study focused on two categories of motivational constructs: cognitive 
processes and motivational beliefs. These categories comprise expectancy, value, task-
specific self-concept, perception of task-difficulty, and perceptions of gender dominance in 
relation with occupations. 
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CHAPTER 3. METHODOLOGY 
Participants 
Czech and American students («=1,145) in grades 4-12 participated in this study. 
The Czech students were from Fridek-Mystek in the Czech Republic who attended classes of 
teachers who agreed to participate in the study. Iowa State University has an International 
Student Teacher Program in Fridek-Mystek, and the Czech director of the program arranged 
contacts with the participating schools. The U.S. students were Iowa pupils from classes of 
teachers who participated in a summer workshop held at ISU. There were 986 American 
students and 159 Czech students, of whom 597 were female and 548 male: 212 were in 
grades 4-5 and 6-8, and 367 in grades 9-12. The numbers of males and females in each grade 
level for each country are presented in Appendix C (see Tables C.2-C.6). 
Instruments 
A questionnaire (Appendix A), which included fourteen questions, was developed to 
assess students' Intrinsic Interest Value (item numbers 3, 5, and 7), Expectancy for Success 
(item number 6), Task-specific Self-concept (item numbers 1,2, and 8), Perceptions of Task-
difficulty (item number 4), and Perceived Vocational Gender Dominance (item number 9), 
for each of five school subject areas: physical science, life science, mathematics, reading, and 
social studies. The original questionnaire was developed for a study done by Andre et al. 
(1999). It was based on a review of the literature on students' motivation and collaboration 
with in-service teachers who participated in the study as master teachers. It included items 
designed to assess motivationally important variables such as perceived competence in. 
positive affect towards, expectancy for success in, perceived gender dominance in, perceived 
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difficulty of school subjects. Because the purpose was to assess a variety of school subjects 
and there was a need to keep the length of time needed to complete the questionnaire 
manageable, only one item for each construct was included in the original questionnaire. The 
original instrument was used successfully in several studies and yielded meaningful and valid 
information about these variables (Andre et al., 1999). In the present study, perceived 
competence in and positive affect towards school subjects were viewed as especially critical 
variables. To be able to assess internal consistency in the current study, three items each 
were added to the original questionnaire for these constructs. Items were rated on a 5-point 
Likert scale. The Likert technique presents a set of statements for which participants are 
asked to express agreement of a five-point scale. Each degree of agreement is given a 
numerical value from one to five. Table 2.1 includes the names of the variables used in this 
study in relationship with the motivational constructs from Eccles and Wigfield's model. For 
each subject area, three items assessed students' Intrinsic Interest Value, three items assessed 
students' Task-specific Self-concept of the subject matter, and single items assessed 
Expectancy for Success, Perception of Task-difficulty, and Perceived Vocational Gender 
Dominance. The questionnaire also included other questions eliciting the students' 
attribution for a well-done performance in each subject area. Students' answers for the 
attribution items were not analyzed in this study. The demographic information provided 
each student's gender, grade, and nationality. 
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Table 2.1. Motivational constructs, variable names, and item numbers of the questionnaire 
Construct name in Variable name used Items in the Direction of scale based on higher 
the Wigfield and in this study questionnaire numbers as indicated by student 
Eccles* model responses 
Task value Intrinsic Interest 3, S*,&7 Student likes the subject more. 
Value 
Expectancy Expectancy for 6 Student expects a higher grade in 
Success the subject. 
Task-specific self- Task-specific Self- l ,2,&8 Student feels more confident in 
concept concept the subject area. 
Perceptions of task Perceptions of Task 4 Student perceives that more effort 
difificilty Difficulty is required to do well in the 
subject matter. 
Perceptions of Perceived 9 Student perceives the area as 
social environment Vocational Gender more male dominated. The value 
Dominance of 3 would be neutral. 
•Negatively stated item inversely recoded for analysis 
Procedure 
For the U.S. data, the survey was distributed to the participating teachers early in the 
school year to administer to their students. While the participating teachers had attended a 
workshop that included information on teaching to be inclusive of both genders and to attract 
both women and men to science, no compounding effects were expected of the teachers' 
workshop on the students' attitudes because the survey was conducted early in the school 
year and before the teachers began using gender inclusive materials with their new students. 
The students answered the questions by filling in the bubbles on the answer sheets. 
A Czech language version (Appendix B) was created for the Czech students with 
assistance from the Czech teacher who was an onsite director of the International Student 
Teacher Program. Two professors at Iowa State University (ISU), who were directors of the 
Program, visited the Czech Republic and administered the Czech version of the questionnaire 
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to the Czech students with the help of English-speaking Czech students. The students filled 
the bubble score sheets that represented their answers for each item on the questionnaire. 
Data Analysis 
The SPSS (SPSS Inc., 2000) and AMOS4 (Arbuckle's, 1994) computer programs 
were used for analysis. 
Variables 
In general, variables are classified under two categories: Qualitative (Categorical) and 
Quantitative (Numerical) variables. Qualitative variables are named according to categories 
of data such as gender and political parties. The categories may be coded numerically (e.g. 
female-1, male=2), but the actual numbers have no true numerical meaning. Therefore, an 
average value for the variable gender would not carry any statistical meaning. On the other 
hand, quantitative variables are truly numeric, and the average value of the variables would 
have true meaning. There are three different scales often used in measuring quantitative 
variables: ratio scale, interval scale, and ordinal scale. Time measured in seconds and 
amount of money are examples of ratio scales. For such variables, it is meaningful to say 
that one value is twice as large as the other is. Another scale used for quantitative variables 
is interval scale, in which the distance between values of that variable is meaningful. For 
example, temperature is measured on an interval scale. When temperature is measured in 
degrees Celsius or Fahrenheit, the zero point is not at the natural origin. Thus on neither of 
the Celsius or Fahrenheit scales is 20 degrees twice 10 degrees. Finally, ordinal scales have 
magnitude and a number with a higher magnitude is larger than a number with a smaller 
magnitude. While the interval between numbers remains constant over the scale, the interval 
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between values cannot be assumed constant. All psychological and educational variables are 
probably best thought of as ordinal variables. For few such scales is a zero point known, nor 
is it the case that the interval between values can be assumed to be constant. However, if the 
scale values in the sample approximate a normal distribution, then it is possible to use 
statistics designed for interval scales with such variables. One must be cautious in drawing 
conclusions, however. Because ordinal values have ordered magnitudes, conclusions that 
one point estimate is greater than another point estimate are generally valid, e.g. the mean of 
one is greater than the mean of another. Issues arise when comparisons of differences occur 
at different parts of the scale. A significant interaction when the mean values are 
substantially in different parts of the scale can be difficult to interpret. If the differences 
between values are correlated with the values, an interaction can occur because of the nature 
of the scale. 
Both categorical variables such as gender, country, or grade level and numerical variables 
measured on ordinal scales such as Expectancy for Success or Intrinsic Interest Value are 
used in the current study. 
ANOVA 
In this study, ANOVA procedures were used to determine the effects of country, 
gender, grade level, and their interactions, on each of the motivational constructs. 
Path analysis 
Path analysis was used to assess the viability of the Wigfield and Eccles model with 
these data. Path analysis is an extension of multiple regressions. Path analysis provides 
estimates of the magnitude and significance of hypothesized causal connections among the 
43 
variables in a given set. Unlike multiple regressions, path analysis can be used to assess both 
direct and indirect (mediated/moderated) connections between variables. The technique is 
used to test theoretical propositions about cause and effect without manipulating variables. 
The causal relationship in a model refers to an assumption rather than a property of the 
output or consequence of the technique. For example, researchers assume that some 
variables are causally related and test propositions about them using path analysis techniques. 
However, if the propositions are supported, that does not necessarily prove that the causal 
assumptions are correct. Pedhazur defined the roll of path analysis in research as follows: 
It is important to stress from the outset that, being a method, path analysis is 
intended not to discover causes but to shed light on the tenability of the causal 
models a researcher formulates based on knowledge and theoretical 
considerations, (p. 769) 
Model development 
The parameters for the exogenous and endogenous variables of the models were 
estimated using the maximum-likelihood procedure. An exogenous variable is "one whose 
variation is assumed to be determined by causes outside the hypothesized model" (Pedhazur, 
1997, p. 770). Thus, in the model proposed in this study (Figure 3.1), Perceived Vocational 
Gender Dominance is considered to be caused by factors external to the variables in the 
model, and not by any of the other variables in the model. In contrast, an endogenous 
variable is "one whose variation is explained by exogenous or other endogenous variables in 
the model" (Pedhazur, 1997, p. 770). Endogenous variables have directional arrows pointing 
toward and away from the denoted variable(s), whereas exogenous variables have directional 
arrows pointing away from the denoted variable(s). 
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A full model (Figure 3.1.a.) was used for comparison between the U.S. and Czech 
samples for each subject area. The full model was comprised of selected constructs from the 
expectancy-value model. There were four endogenous variables in the full model presented 
in this study: Perception of Task-difficulty, Task-specific Self-concept, Expectancy for 
Success, and Intrinsic Interest Value. Perception of Task-difficulty and Task-specific Self-
concept were separately entered. Ten total possible links (1-10) among the constructs were 
considered while the comparisons were made between the two countries for each subject 
area. 
Models with relatively few parameters (and relatively many degrees of freedom) are 
sometimes said to be high in parsimony, or simplicity. Models with many parameters (and 
few degrees of freedom) are said to be complex, or lacking in parsimony. Models with less 
parameters are considered preferable, with all other conditions being equal. At the same 
time, good-fitting models are preferable to poorly fitting ones. 
In the present study, the efficacy of more parsimonious models that fit the data was 
examined. For each subject area for each country, a reduced model that was more 
parsimonious was obtained by deleting nonsignificant links from the full model. The fit 
indices and the Chi-square (x2) were used in model selections. The obtained reduced models 
were compared to a modified expectancy-value model (Figure 3.1.b) that was comprised of 
five constructs that the current study employed. The modified expectancy-value model has 
eight possible links among the constructs: links 4 and 10 were not suggested form the 
expectancy-value model. This model was based on the links predicted in the Eccles-Wigfield 
model (1983). 
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Measurements of fit represent an attempt to balance two conflicting objectives, 
simplicity and goodness of fit. In this study, a chi-square/df indicator was used to evaluate 
the overall fit of the model to the data for the reduced model, which was achieved by 
eliminating insignificant paths from the full model. Chi-square (%") was used to measure the 
discrepancy between the sample covariance (correlation) matrix and the fitted covariance 
(correlation) matrix. In normal applications, the chi-square test is used to reject the null 
hypothesis in support of the alternative. Therefore, a larger x2 is preferred. However, in the 
present context, the null hypothesis should not be rejected if the tested model is a reasonable 
reduced model. Accordingly, a smaller indicates a better fit of the model (Pedhazur, 
1997). Various fit indices were examined for each model: 
• RMSEA (Root Mean Square Error of Approximation - A value of RMSEA less than 
. .05 would indicate a close fit of the model in relation to the degrees of freedom. 
• PCLOSE - A "p value" for testing the null hypothesis that the population RMSEA is 
not greater than .05. If PCLOSE is less than .05, one rejects the null hypothesis and 
concludes that the computed RMSEA is greater than .05, indicating lack of a close fit. 
It varies from 0 to I, with 1 indicating a perfect fit. 
• AIC (Akaike Information Criterion) - A symbol indicating a goodness-of-fit measure 
that adjusts the model's chi-square to penalize for model complexity. An AIC close 
to zero reflects a good fit, and between two AIC measures, the lower one reflects the 
model with better fit. 
• NFI (Normed Fit Index). A model with an NFI of more than .9 usually can be seen as 
being well fit 
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Interest Value 
Expectancy 
Perceived 
Vocational 
Gender 
Dominance 
Perception of 
Task-Difficulty Task-Specific 
Self-Concept 
Figure 3.l.a. Full model 
Intrinsic 
Interest Value 
Expectancy 
Task-Specific 
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Task-Difficulty 
Perceived 
Vocational 
Gender 
Dominance 
Figure 3.l.b. Model with links predicted by the Eccles-Wigfield model 
47 
CHAPTER 4. RESULTS 
The statistical analyses were performed for two purposes. The first was to compare 
students from the Czech Republic and the U.S. on the motivational variables measured. The 
second was to examine the viability of the Eccles and Wigfield model in explaining the 
causal relationships among the motivational constructs and to determine if different patterns 
of relationships existed between the two countries. The alpha level was set at p<0.5 for all 
analyses reported, unless otherwise noted. 
Variables 
The SPSS data analysis program was used to combine items as necessary to create 
variables representing the motivational constructs. Negatively phrased items were recoded 
so that the larger numbers would represent a more positive belief in the construct. For the 
multiple item scales, Task-specific Self-concept and Intrinsic Interest Value, Cronbach's 
alpha was used to test internal consistency of the scales. The analysis results indicated that 
the alphas were high enough to combine items: 0.74 (physical science), 0.76 (life science), 
0.81 (mathematics), 0.77 (reading), and 0.78 (social studies) for Task-specific Self-concept 
and 0.76 (physical science), 0.77 (life science), 0.81 (mathematics), 0.78 (reading), and 0.78 
(social studies) for Intrinsic Interest Value. The averages of the three items for each 
construct were calculated and used for further analysis. 
The other variables were: Expectancy for Success, Perception of Task-difficulty, and 
Perceived Vocational Gender Dominance. As noted previously, Intrinsic Interest Value 
represented part of task value and Perceived Vocational Gender Dominance was used for a 
partial measurement of perceptions of social environment from Eccles and Wigfield's model. 
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Comparison of Motivational Constructs: Results of the ANOVA 
The first research question was: "In what ways are Czech and U.S. students similar or 
different with respect to Intrinsic Interest Value, Expectancy for Success, Task-specific Self-
concept, Perceptions of Task-difficulty, and Perceived Vocational Gender Dominance?" 
This overall question was divided into several more specific questions. Subsequent questions 
were asked as follows: 
1.1. For each of subject area, were there differences in developmental changes appearing 
in Intrinsic Interest Value, Expectancy for Success, Task-specific Self-concept, 
Perception of Task-difficulty, and Perceived Vocational Gender Dominance? Were 
the developmental changes similar or different in the Czech and U.S. samples? 
1.2. For each of subject area, were there gender differences in Intrinsic Interest Value, 
Expectancy for Success, Task-specific Self-concept, Perception of Task-Difficulty, 
and Perceived Vocational Gender Dominance? Were any gender differences similar 
or different between the Czech and U.S. samples? 
To answer these questions, Nationality X Gender X Grade Group ANOVAs were 
performed on each variable for each subject area. The participants were divided into three 
groups to investigate developmental changes: Grades 4-5, Grades 6-8, and Grades 9-12. 
Combination of grade levels was required to have a sufficient number of participants at each 
level. Significant main effects of these analyses would indicate gender, developmental, or 
nationality differences in the variable. Significant interactions involving nationality would 
indicate differences in the patterns between the two cultures. Separate ANOVAs for the 
interactions determined from the initial analyses were carried out to investigate the 
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phenomenon more thoroughly. The descriptive statistics of the variables for each group are 
shown in Appendix C. The ANOVA results are presented in Appendix D. 
The Nationality X Gender X Grade Group ANOVAs yield significant effects of 
Nationality, Gender, Grade Group, or interactions among those variables on motivational 
constructs for each subject area. The patterns of developmental changes and gender 
differences appearing on the students' motivational constructs are reported in the following 
subsections as well as general differences between the Czech Republic and U.S. Figures 4.1 -
4.15 show mean differences among grade group, gender, and nationality. 
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• Gr.4-5 
• Gr.6-8 
• Gr. 9-12 
Phy. Sci. Life Sci. Math Reading Soc. Study 
Figure 4.1 .a. Intrinsic Interest Value for each subject matter as a function of Grade 
Group 
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Figure 4.1.b. Intrinsic Interest Value for 
U.S. students for subjects matters for 
which there was a significant 
Nationality by Grade Group interaction 
Bill 
Life Sci. Math Reading Soc.Study 
Figure 4.I.e. Intrinsic Interest Value for 
Czech students for subjects matters for 
which there was a significant 
Nationality by Grade Group interaction 
Math 
0 J-
Math 
Figure 4.1.d. Intrinsic Interest Value for Figure 4. le. Intrinsic Interest Value 
female students as a function of Grade for male students as a function of 
Group. Grade Group 
Figure 4.1. Intrinsic Interest Value for each subject matter for the main effects of Grade 
Group and the significant Nationality by Grade Group and Gender by Grade 
Group interactions (Horizontal lines over bar graphs indicate statistical 
insignificance.) 
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Phy. Sci. Life Sci. Math Reading Soc. Sci. 
Figure 4.2.a. Expectancy for Success for each subject matter as a function of Grade Group 
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Phy. Sci. Life Sci. 
Figure 4.2.b. Expectancy for Success for Figure 4.2.c. Expectancy for Success for 
U.S. students for subjects matters for Czech students for subjects matters for 
which there was a significant which there was a significant 
Nationality by Grade Group interaction Nationality by Grade Group interaction 
Figure 4.2. Expectancy for Success for each subject matter for the main effects of Grade 
Group and the significant Nationality by Grade Group interactions (Horizontal 
lines over bar graphs indicate statistical insignificance.) 
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Figure 4.3 a. Task-specific Self-concept for each subject matter as a function of Grade Group 
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Figure 4.3.b. Task-specific Self-concept 
for U.S. students for subjects matters 
for which there was a significant 
Nationality by Grade Group interaction 
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Figure 4.3 .c Task-specific Self-concept for 
Czech students for subjects matters for 
which there was a significant 
Nationality by Grade Group interaction 
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Figure 4.3.d. Task-specific Self-concept 
for female students as a function of 
Grade Group for the subject matters 
for which there were significant 
interactions. 
Phy. Sci. Math 
Figure 4.3 e. Task-specific Self-concept for 
male students as a function of Grade 
Group for the subject matters for which 
there were significant interactions. 
Figure 4.3. Task-specific Self-concept for each subject matter for the main effects of Grade 
Group and the significant Nationality by Grade Group and Gender by Grade 
Group interactions (Horizontal lines over bar graphs indicate statistical 
insignificance.) 
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Figure 4.4.a. Perception of Task-difficulty for each subject matter as a function of Grade 
Group 
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Figure 4.4.b. Perception of Task-difficulty 
for U.S. students for subjects matters 
for which there was a significant 
Nationality by Grade Group interaction 
Life Sci. Soc. Sci. 
Figure 4.4.c. Perception of Task-difficulty 
for Czech students for subjects matters 
for which there was a significant 
Nationality by Grade Group interaction 
Reading 
Reading 
Figure 4.4.e. Perception of Task-difficulty 
for male students as a function of Grade 
Group for which there was a significant 
grade group by nationality interaction. 
Figure 4.4.d. Perception of Task-
difficulty for female students as a 
function of Grade Group for the 
subject matter for which there was a 
significant grade group by nationality 
interaction. 
Figure 4.4. Percpetion of Task-difficulty for each subject matter for the main effects of Grade 
Group and the significant Nationality by Grade Group and Gender by Grade 
Group interactions (Horizontal lines over bar graphs indicate statistical 
insignificance.) 
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• Gr. 4-5 
• Gr. 6-8 
• Gr. 9-12 
Phy. Sci. Life Sci. Math Reading Soc. Sci. 
Figure 4.5 a. Perceived Vocational Gender Dominance for each subject matter as a 
function of Grade Group 
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Figure 4.5.b. Perceived Vocational Gender 
Dominance for U.S. students for 
subjects matters for which there was a 
significant Nationality by Grade Group 
interaction 
Phy. Sci. Math Soc. Sci. 
Figure 4.5.c. Perceived Vocational Gender 
Dominance for Czech students for 
subjects matters for which there was a 
significant Nationality by Grade Group 
interaction 
Figure 4.5. Perceived Vocational Gender Dominance for each subject matter for the main 
effects of Grade Group and the significant Nationality by Grade Group 
interactions (Horizontal lines over bar graphs indicate statistical insignificance.) 
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• Female 
• Male 
Phy. Sci. Life Sci. Math Reading Soc. Sci. 
Figure 4.6.a. Intrinsic Interest Value for each subject matter as a function of Gender 
Figure 4.6.b. Intrinsic Interest Value for 
U.S. students for subjects matter for 
which there was a significant 
Nationality by Gender interaction 
Figure 4.6.c. Intrinsic Interest Value for 
Czech students for subjects matter for 
which there was a significant 
Nationality by Gender interaction 
Figure 4.6. Intrinsic Interest for each subject matter for the main effects of Gender and the 
significant Nationality by Gender interactions (Horizontal lines over bar graphs 
indicate statistical insignificance.) 
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• Female 
• Male 
Phy. Sci. Life Sci. Math Reading Soc. Sci. 
Figure 4.7.a. Expectancy for Success for each subject matter as a function of Gender 
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Figure 4.7.b. Expectancy for Success for 
U.S. students for subjects matter for 
which there was a significant 
Nationality by Gender interaction 
Figure 4.7.c. Expectancy for Success for 
Czech students for subjects matter for 
which there was a significant 
Nationality by Gender interaction 
Figure 4.7. Expectancy for Success for each subject matter for the main effects of Gender 
and the significant Nationality by Gender interactions (Horizontal lines over bar 
graphs indicate statistical insignificance.) 
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• Female 
• Male 
Phy. Sci. Life Sci. Math Reading Soc. Sci. 
Figure 4.8.a Task-specific Self-concept for each subject matter as a function of of Gender 
Figure 4.8.b. Task-specific Self-concept 
for U.S. students for subjects matter for 
which there was a significant 
Nationality by Gender interaction 
Figure 4.8.c Task-specific Self-concept for 
Czech students for subjects matter for 
which there was a significant 
Nationality by Gender interaction 
Figure 4.8. Task-specific Self-concept for each subject matter for the main effects of Gender 
and the significant Nationality by Gender interaction (Horizontal lines over bar 
graphs indicate statistical insignificance.) 
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Figure 4-9. Perception of Task-difficulty for each subject matter as a function of Gender 
(Horizontal lines over bar graphs indicate statistical insignificance.) 
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Phy. Sci. Life Sci. Math Reading Soc. Sci. 
Figure 4.10.a. Perceived Vocational Gender Dominance for each subject matter as a function 
of Gender 
Figure 4.10.b. Perceived Vocational 
Gender Dominance for U.S. students 
for subjects matters for which there 
were significant Nationality by Gender 
interactions 
Phy. Sci. Math 
Figure 4.10 c. Perceived Vocational 
Gender Dominance for Czech students 
for subjects matters for which there 
were significant Nationality by Gender 
interactions 
Figure 4.10. Perceived Vocational Gender Dominance for each subject matter for the main 
effects of Gender and the significant Nationality by Gender interactions 
(Horizontal lines over bar graphs indicate statistical insignificance.) 
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• Czech 
Phy. Sci. Life Sci. Math Reading Soc. Stu. 
Figure 4.11. Intrinsic Interest Value for each subject matter as a function of Nationality 
(Horizontal lines over bar graphs indicate statistical insignificance.) 
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Figure 4.12. Expectancy for Success for each subject matter as a function of Nationality 
(Horizontal lines over bar graphs indicate statistical insignificance.) 
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Figure 4.13. Task-specific Self-concept for each subject matter as a function of Nationality 
(Horizontal lines over bar graphs indicate statistical insignificance.) 
60 
Phy. Sci. Life Sci. Math Reading Soc. Stu. 
B us 
• Czech 
Figure 4.14. Perception of Task-difficulty for each subject matter as a function of Nationality 
(Horizontal lines over bar graphs indicate statistical insignificance.) 
Phy. Sci. Life Sci. Math Reading Soc. Stu. 
• U.S. 
• Czech 
Figure 4.15. Perceived Vocational Gender Dominance for each subject matter as a function 
of Nationality (Horizontal lines over bar graphs indicate statistical 
insignificance.) 
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Developmental changes 
Intrinsic Interest Value. (See Figures 4.1.a-e and Appendix C, Table C.2.) Overall, 
with the exception of social studies, the older students expressed less interest for most school 
subject areas: physical science, F(2, 1072)=18.17,p<.0, MSe=.85; life science, F{2. 
1102)=18.53,/r<.0, MSC=.84; mathematics, F(l, 1121)= 10.46,/?<01. MSe=l-13; and 
reading, F{2, 1102)=18.53,/K.01, MSe=.84. However, there were significant interactions 
between Grade Group and Nationality in the Intrinsic Interest Value for life science, F(2. 
1102)=5.17,/7<0, MSe=.84, mathematics, F(l, 1121)=4.24,p<.02, MSe=1.13, reading. F(2. 
1110)=4.39,/K.0l, MSe=.89, and social studies, F(2, 1107)=7.23,/K.0, MSC=.96. Follow-up 
analyses showed different patterns for each country. Unlike the consistent drop of interest 
for older students in science, the Czech students in grades 6-8 showed more interest in life 
science than did students in the other grades (p<01). The U.S. students' interest in 
mathematics dropped significantly from 6*-8* grade to 9*-12* grade (p<.0), while the Czech 
students' drop appeared earlier, from 4th-5tfl grade to 6^-8* grade (p<03). The Czech 
students in grades 6-8 showed the most interest in social studies (p<.0), whereas the U.S. 
students' interest in social studies dropped significantly between grades 6-8 and grades 9-12 
(p=.0). Only the U.S. students' interest in reading decreased significantly from grades 4-5 to 
grades 6-8 (p=.0). Interaction between Gender and Grade Group was found in students' 
interest in mathematics. The female students' interest in mathematics decreased more 
rapidly than did the male students' interest, F(2,1121)=3.65,/x.01, MSe=1.13. 
Expectancy for Success. (See Figures 4.2.a-c and Appendix C, Table C.3.) With the 
exception of reading and social studies, expected grades for most of the subject areas 
decreased over the age groups: physical science, F(2,1089)=9.69, p<.0, MSe-.70; life 
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science, F(2, 1114)=6.53, p< 0, MSe=.66; and mathematics, F(2,1125)=7.12, /K.O, MSe=.83. 
The students in grades 9-12 for both countries expected lower grades in mathematics than did 
the students in other grades (p<.01). Significant interactions were found in Expectancy for 
Success in physical science, F(2,1089)=8.02, p<.0, MSe=.70, and life science, F{2. 
11 14)=3.41,/t<.03, MSe=.66. The U.S. students' Expectancy for Success in physical science 
(p<.05) and life science (p<.0) dropped significantly from grades 4-5 to 6-8, whereas a 
significant drop in physical science appeared later, from 6-8* to 9-12* grade for the Czech 
students (p<.0). The Czech students in grades 6-8 exhibited higher Expectancy for Success 
in life science than did the Czech students in other grades (p<.0). For either sample, the 
students in grades 6-8 expected higher grades in social studies than did the students in other 
grades, F(2,l 118)=3.25, p<.04, MSe=.76. No difference was found in students' Expectancy 
for Success in reading over all grade levels. 
Task-specific Self-concept. (See Figures 4.3 a-e and Appendix C, Table C.4.) The 
Czech and U.S. students exhibited significant declines in self-concept over all age groups for 
physical science, F(2,1066)=21.65, /t<.0, MSe=.46; life science, F(2,1085)=20.35,p<.0, 
MSe=.46; and mathematics, F(2,l 113)=8.47,/?<.0, MSe=.56. The students' mathematics-
related self-concept significantly decreased over grade levels, from grades 4-5 to 6-8 (p<.03). 
Decreases in the students' confidence in physical science (/X.0) and life science (p<.02) were 
significant for the 8* -12* graders for both countries. The students in grades 6-8 showed a 
higher self-concept for social studies (p<.0) than did the students in the other grades: 
F(2,1099)=8.93,p<.0, MSe=.52. However, the main effects were modified by significant 
interactions between Grade Group and Nationality for physical science, F(2,1066)=6.33, 
p<.0, MSe=.46, life science, F(2,1085)=6.48, p<.0, MSC=.46, and social studies, 
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F(2,1099)=6.67, p<.0, MSC=.52. The students' self concept for physical science dropped 
after grade 6-8 for both countries, however, the Czech students' self-concept for physical 
science dropped more rapidly (p<.0) than did the U.S. students' (p<.0). The U.S. students 
exhibited a consistent decrease in self-concept related to life science throughout the grade 
levels (#x.O), whereas the decrease appeared in grades 9-12 for the Czech students (p<.01 ). 
Self-concept for social studies increased significantly from grades 4-5 to grades 6-8 for the 
Czech students (p<.0) and then dropped in grades 9-12 (p<.0) for both countries (p<.02). A 
significant interaction between Gender and Grade Group was found in Task-specific Self-
concept for physical science, F(2,1066)=4.49, p<.01, MSe=.46, and mathematics, 
F(2,l 113)=5.06,p<.0, MSe=.56. The decrease regarding physical science was significant 
only for the female students, F(2,1066)=4.49,/K.01, MSe=.46. The mathematics-related 
self-concept declined from grades 6-8 to 9-12 for both female and male students, however, 
the female students' self-concept decreased more rapidly than did the male students*: 
F(2,l 113)=5.06,p<.0l, MSe=.56. No significant difference was found in self-concept related 
to reading. 
Perceptions of Task-Difficulty. (See Figures 4.4.a-e and Appendix C, Table C.5.) 
The students in grades 9-12 from both countries perceived more effort was needed to do well 
in physical science than did the students in other grades: F(2,1090)=5.61,/x.0, MSe=1.28. 
Significant interactions between Nationality and Grade Group were found for life science, 
F(2,l 115)=8.49,p<.0, MSC=1.27, and social studies, F(2,l 122)=10.37,p<.0, MSe=1.42. For 
life science, the U.S. students perceived more effort was needed for life science during 
grades 6-8 and 9-12 (/K.0), while the Czech students in grades 6-8 perceived the least effort 
was necessary for life science (p<.05). The U.S. students perceived that the most effort was 
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needed for social studies during grades 6-8 (p<.0), but the Czech students perceived less 
effort was needed during 6th through 12th grades. Overall, there were no significant 
differences over the grade groups in Perception of Task-difficulty related to mathematics and 
reading, with an exception of an interaction between Grade Group and Gender for reading, 
F(2,l 122)=8.57,/K.O, MSC=1.41. The interaction indicated that the female students in 
grades 6-8 perceived that more effort was needed to do well in reading (p<.05). 
Perceived Vocational Gender Dominance. (See Figures 4.5.a-c and Appendix C, 
Table C.6.) The students' perception of gender dominance became closer to traditional 
gender stereotypes over the grade groups in math and science for males and reading for 
females: physical science, F(2,1077)=13.90,/K.0, MSe=.65; mathematics, F(2,l 118)=21.52. 
p<.0, MSe=.68, and reading, F(2,l 112)=14.49,/K.O, MSe=.65. However, the main effects 
were modified by interactions between Nationality and Grade Groups: physical science, 
F(2,1077)=7.57,p<.0, MSe=.65, mathematics, F(2,l 118)= 12.28,/K.0, MSe=.68, and social 
studies, F(2,l 106)=15.26,/K.0, MSe=.70. Jobs related to physical science were seen as more 
male-dominated, and this perception was more evident for students in higher grades (p<.04). 
However, for the Czech students, these trends appeared in the earlier grades, from grade 4-5 
to 6-8 (p<.0), and was stabilized for the rest of the grade levels; whereas for the U.S. 
students, these trends appeared later, from grades 6-8 to 9-12 (p<.05). For the Czech 
students, the job-related stereotype in mathematics increased from grades 4-5 to 6-8 (p<.0); 
in contrast, for the U.S. students, the stereotype was the least during 6Ul-8lh grades and the 
most during 9th -12* grades (p<.0). Only the U.S. sample indicated that the older students 
perceived jobs related to social studies as more male-dominated areas than did the younger 
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students (p<0). No differences were observed in the students' Perceived Vocational Gender 
Dominance for reading or life science. 
Gender differences 
Intrinsic Interest Value. (See Figures 4.6.a-c and Appendix C, Table C.2.) The male 
students liked physical science, F(l, 1072)=4.76,/K.03, MSC=.85, more than did the female 
students; whereas, it was the opposite for life science, F(l, 1102)=12.08,/X.0, MSe=.84, and 
reading, F(l, 1110)=44.59,/K.O, MSe=.89. However, the main effects were modified by a 
significant interaction in life science, F( 1, 1002)=7.00, /K.O I. MSe=.84. The follow-up 
analysis indicated that the Czech female students liked life science, F(l. 150)= 10.38, p<.0, 
MSe=.89, more than did the Czech males; whereas, there was no difference among the U.S. 
female and male students. No significant difference was found regarding mathematics and 
social studies. 
Expectancy for Success. (See Figures 4.7.a-c and Appendix C, Table C.3.) Higher 
grades were expected for physical science, F(l, 1089}=4.83,/K.03, MSe=.70, by the male 
students and for reading, F(l, 1120)=57.38, p<.0, MSe=.63, by the female students and. 
However, for physical science, there was a significant interaction between Gender and 
Nationality, F(l, 1089)=3.90, p< 05, MSe=.70. Follow-up analyses indicated that differences 
for physical science existed only among the Czech students, F(l, 133)=9.92,/K.O, MSe=.60. 
No other effect was significant 
Task-specific Self-concept. (See Figures 4.8.a-c and Appendix C, Table C.4.) 
Overall, differences between genders regarding Task-specific Self-concept reflected 
traditional stereotypes: the male students expressed higher perceived ability for physical 
66 
science, F(l, 1066)=5.42,/K.02, MSe=46, life science, F(1,I085)=7.26,p<.01, MSC=.46, 
and mathematics, F(l, 1113)=4.50,p<.03, MSe=.56, than did the female students; and the 
females expressed higher perceived ability for reading than did the males, F(l, 1101)= 19.76, 
p<.0, MSC=.46. A significant interaction between Gender and Nationality was found for life 
science: F(1,1085)=8.74,p<.0, MSe=.46. The female students from the Czech Republic 
expressed a higher self-concept for life science than did the male students, F(l, 148)= 10.18. 
p<.0, MSe=.50. There was no significant difference in Task-specific Self-concept for social 
studies. 
Perception of Task-difficulty. (See Figure 4.9 and Appendix C, Table C.5.) The male 
students perceived that more effort was needed to do well in reading than did the female 
students, F(l, 1122)=8.57,/X.O, MSe=1.41. No other effect was significant. 
Perceived Vocational Gender Dominance. (See Figures 4.10.a-c and Appendix C. 
Table C.6.) The male students perceived that jobs related to physical science, F(\, 
1077)=9.19,/x.0, MSC=.65, mathematics, F(l, 1118)=17.98,/X.O, MSe=.68. reading, F( 1, 
1112>=6.42,/X.01, MSe=.65, or social studies, F(l, 1106)=4.50,p<.03, MSe=.70, were more 
male-dominated than did female students. However, there were significant interactions 
between Gender and Nationality regarding physical science, F(l, 1077)=7.47,/K.01, 
MSe=.65, and mathematics, F(l, 1118)= 14.76,p<.0, MSe=.68. The follow-up analyses 
showed that these phenomena appeared only in the Czech students' Perceived Vocational 
Gender Dominance: The Czech male students perceived jobs related to physical science, F(l, 
130)=5.43,/K02, MSe=.64, and mathematics, F(l, 157)=15.66,/K.01, MSe=.96, as more 
male dominant than did the female students. No difference was found in Perceived 
Vocational Gender Dominance regarding jobs related to life science. 
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Differences between Czech and U S. students 
Intrinsic Interest Value. (See Figure 4.11 and Appendix C, Table C.2.) The U.S. 
students liked physical science, F( 1,1072)=8.22, /X.O, MSe=.85, and reading 
F(l,l 110>=24.30,/K.0, MSC=.89. more than did the Czech students. On the other hand, the 
Czech students liked life science, F(l,l 102)=8.01,/K.01, MSe-.84, and social studies, 
F(l,l 107)= 15.23,/X.O, MSC=.96, more than did the U.S. students. No significant difference 
was found for mathematics. 
Expectancy for Success. (See Figure 4.12 and Appendix C, Table C.3) The U.S. 
students expected higher grades for mathematics, F(l, 1125}=8.49, p<.0, MSe=.83. and 
reading, F(l, 1120)=57.38, p<.0, MSe=.63, than did the Czech students. There was no 
significant difference regarding physical science, life science, and social studies. 
Task-specific Self-concept. (See Figure 4.13 and Appendix C, Table C.4.) The U.S. 
students showed significantly higher Task-specific Self-concept for reading than did the 
Czech students, F(l, 1101 >=24.50,/X.O, MSC=.46. In life science, the Czech students 
reported higher Task-specific Self-concept than did the U.S. students, F(l, 1085)=4.81. 
/X.03, MSe=.46. No significant difference was found among physical science, mathematics, 
and social studies. 
Perception of Task-difficulty. (See Figure 4.14 and Appendix C, Table C.5.) The 
U.S. students perceived more effort was needed to do well in life science, F(l, 111 5)=7.56, 
p<.01, MSe=1.27, and social studies, F(l,l 122)=13.22,/K.O, MSe=1.42, than did the Czech 
students, but the Czech students perceived more effort was needed for reading, F(l, 
1122)=7.47,/X01, MSe=1.41. There was no significant difference in Perception of Task-
difficulty for physical science, or mathematics. 
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Perceived Vocational Gender Dominance. (See Figure 4.15 and Appendix C, Table 
C.6.) The U S. students perceived jobs related to life science, F(l, I104)=22.89,/K.0, 
MSC=.65, and social studies, F(l, 1106)=43.38,/K.0, MSe=.70, as more male-dominated 
areas than did the Czech students; whereas the Czech students perceived physical science. 
FO, 1077)=13.17,/X.0, MSe=.65, and mathematics, F(l, 1118)=62.03,/x.0, MSC=.68. as 
more male-dominated areas than did the U.S. students. No difference was found involving 
reading. 
Comparison of Causal Relations among the Motivational Constructs: 
Path Analyses Results 
The second research question was: "In what ways are the Czech and U.S. students 
similar or different with respect to the causal relationships among motivational constructs 
used in the Eccles and Wigfield expectancy-value model?" Path analyses were performed to 
answer this question. Based on the full model, direct, indirect, and total effects were 
compared between the two countries for each subject area. The best-fit model for each 
sample is suggested by deleting nonsignificant links from the full model. 
Model development 
Full model 
The full models, which were developed by connecting all possible links among the 
five matching variables in the Eccles and Wigfields' model, are represented in Figures 4.1 
and 42,4.5 and 4.6,4.9 and 4.10,4.13 and 4.14, and 4.17 and 4.18, for the U.S. and Czech 
students, respectively. The variables in the model are comprised of one exogenous variable 
and four endogenous variables. Exogenous variables are not considered to be causally 
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dependent on any of the other variables in the model. They have directional arrows going 
outward, indicating that they are caused only by factors external to the variables in the 
model. Perceived Vocational Gender Dominance is the exogenous variable in the proposed 
model. In contrast, endogenous variables have one or more causal inputs in the path analytic 
model. In the path diagram, they have directional arrows coming toward the construct and 
may also have causal arrows going outward. Perception of Task-difficulty, Task-specific 
self-concept, Expectancy for Success, and Intrinsic Interest Value are the endogenous 
variables in the model. 
Since the full model is a saturated model that has all possible links, the use of 
statistics for the testing model would not be meaningful. On the other hand, R2 gives a good 
indication of the fitness of the model for the data sets by displaying the portion of the 
variance of the variable as explained by variables in the model. The R2s of the full model for 
each country for each subject area are shown in Table 4.1. The analyses showed that the R2s 
for Intrinsic Interest Value ranged from .411 to .605, indicating a good fit of the model for 
the data sets. Additional statistical indices for goodness-of-fit were examined for the model: 
RMSEA, PCLOSE, AIC, and NFI (Table 4.2). Comparisons among the direct, indirect, and 
total effects from the full models were made between countries (Table 4.3). 
Reduced model 
Based on %2 statistics, a reduced model for each sample, which was the most 
parsimonious, was developed by deleting nonsignificant paths for the model. The reduced 
models are shown in Figures 4.3 and 4.4,4.7 and 4.8,4.11 and 4.12,4.15 and 4.16, and 4.19 
and 4.20, for the U.S. and Czech students, respectively. The %2 statistics and R2 for each data 
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set are presented in Table 4.1. The final model for each sample yielded an insignificant 
with /7-values larger than .05. In addition to x* statistics, four goodness-of-flt indices were 
examined for each of path model: RMSEA, PCLOSE, AIC, and NFI (Table 4.2). The 
standardized total, direct, and indirect effects for the endogenous variables are presented 
(Table 4.4). 
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Figure 4.4. Reduced model for physical science for the Czech Republic students 
73 
,017 
.058 
.05 
-.02 
.021 
Intrinsic 
Interest Value 
Perceived 
Vocational 
Gender 
Dominance 
Perception of 
Task-difficulty Task-specific 
Self-concept 
Expectancy for 
Success 
Figure 4.5. Full model for life science for the U.S. students 
.007 
-.123 
.038 
.04% 
-.091 
.071 
Intrinsic 
Interest Value 
Perceived 
Vocational 
Gender 
Dominance 
Expectancy for 
Success 
Task-specific 
Self-concept 
Figure 4.6. Full model for life science for the Czech Republic students 
74 
-.077 
.559 
.573 
.158 
Intrinsic 
Interest Value 
Perception of 
Task-difficulty Task-specific 
Self-concept 
Expectancy for 
Success 
Figure 4.7. Reduced model for life science for the U.S. students 
.559 
.579 
(279 
Intrinsic 
Interest Value 
Perception of 
Task-difficulty Task-specific 
Self-concept 
Expectancy for 
Success 
Figure 4.8. Reduced model for life science for the Czech Republic students 
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Figure 4.10. Full model for mathematicsematics for the Czech Republic students 
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Figure 4.12. Reduced model for mathematicsematics for the Czech Republic students 
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Figure 4.14. Full model for reading for the Czech Republic students 
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Figure 4.18. Full model for social studies for the Czech Republic students 
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Table 4.1. Squared multiple correlations for the full models and reduced models, and and 
P values for the reduced models 
U.S. Czech Republic 
Subject Area Variable Full Reduced Full Reduced 
Model Model Model Model 
R2 R2 x2 P R2 R2 x: P 
Physical TD* .000 2.228 .526 .000 .248 .883 
Science SCb .076 .076 .069 .069 
ESe J04 J04 .450 .450 
rvd .443 .443 .606 .605 
Life Science TD .003 .344 .558 .001 2.443 .295 
SC .045 .042 .066 .067 
E J28 .328 J53 .335 
IV .466 .465 .579 .570 
Mathematics TD .001 1.719 .191 .011 3.127 .209 
SC .138 .138 .177 .176 
E .468 .465 .549 .549 
rv .518 .517 .422 .411 
Reading TD .002 3.125 .077 .012 .051 .975 
SC .088 .085 111 .110 
E .380 .378 J98 .398 
IV .423 .426 .442 .442 
Social Studies TD .003 3.929 .140 .006 1.440 .487 
SC .066 .065 .154 .149 
E .380 .380 .412 .409 
IV .439 .439 .583 .557 
'Perception of Task-difficulty 
"Task-specific Self-concept 
'Expectancy for Success 
'Intrinsic Interest Value 
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Table 4.2. Fit indices for full models and reduced models 
Subject Area Country Model Indices 
RMSEA* PCLOSE AIC NFI 
Physical U.S. 
Science 
Czech 
Full 
Reduced 
Full 
Reduced 
.00 
.00 
.96 
.92 
40.00 
36.23 
40.00 
28.25 
1.00 
1.00 
1.00 
1.00 
Life Science U.S. 
Czech 
Full 
Reduced 
Full 
Reduced 
.00 
.04 
.85 
.43 
40.00 
26.34 
40.00 
26.44 
1.00 
1.00 
1.00 
.99 
Mathematics U.S. 
Czech 
Full 
Reduced 
Full 
Reduced 
.03 
.06 
.61 
.33 
40.00 
27.71 
40.00 
27.13 
1.00 
1.00 
1.00 
1.00 
Reading U.S. 
Czech 
Full 
Reduced 
Full 
Reduced 
.05 
.00 
.42 
.98 
40.00 
41.13 
40.00 
24.05 
1.00 
1.00 
1.00 
1.00 
Social Studies U.S. 
Czech 
Full 
Reduced 
Full 
Reduced 
.03 
.00 
.69 
.61 
40.00 
27.93 
40.00 
25.44 
1.00 
1.00 
1.00 
1.00 
•Root Mean Square Error of Approximation 
h» value for a test of close fit 
'Akaike Information Criterion 
formed Fit Index 
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Table 4.3. Standardized direct, indirect, and total effects for full models 
Subject Targeted Independent U.S. Czech 
Area Variable Variable Direct Indirect Total Direct Indirect Total 
Physical TD* GDe -.004 -.004 .022 .022 
Science SC" GD -.004 .001 -.003 -.023 -.006 -.029 
TD -.275" -275 -262" -262 
ESC GD .070" -.001 .069 .021 -.022 -.001 
TD -.039 -.147 -.186 -.258" -.146 -.404 
SC .535" .535 .556" .556 
IV» GD -.014 .005 -.008 -.012 -.022 -.034 
TD -.070" -.179 -.249 .010 -210 -220 
SC .584" .052 .637 .757" .016 .773 
ES .098" .098 .029 .029 
Life TD GD .058 .058 .038 .038 
Science SC GD .053 -.012 .040 .047 -.010 .037 
TD -.209" -.209 -255" -255 
ES GD .021 .022 .043 .071 .015 086 
TD -.017 -.119 -.136 -.123 -.139 -262 
SC .568" .568 .544" .544 
IV GD -.021 .025 .004 -.091 .046 -.045 
TD -.076" -.139 -.215 .007 -.218 -211 
SC .560" .090 .650 .558" .158 .716 
ES .158" .158 .290" 290 
Math TD GD .025 .025 .104 -.104 
SC GD -.020 -.009 -.029 .020 .044 .024 
TD -.371" -.371 -.422" -.422 
ES GD .043 -.020 .043 .020 .034 .014 
TD -.034 -.249 -283 -.177" -274 -.451 
SC .67!" .671 .650" .650 
IV GD .025 -.015 .010 -.011 -.010 .000 
TD -.098" -.252 -J50 .047 -.302 -255 
SC .552" .113 .664 .547" .102 .649 
ES .168" .168 .157 .157 
Reading TD GD -.040 -.040 .108 108 
SC GD -.055 .012 -.043 .039 -.035 -.074 
TD -.294" -.294 -.327" -.327 
ES GD -.049 -.022 -.071 .010 -.063 -.053 
TD -.085" -.171 -257 -239" -.167 -.406 
SC .582" .582 .511" .511 
IV GD .066" -.027 .039 -.015 -.050 -.065 
TD -.099" -.187 -.286 .008 -218 -227 
SC .539" .065 .604 .655" .005 .660 
ES .112" .112 .009 .009 
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Table 4.3. (Continued) 
Subject 
Area 
Targeted 
Variable 
Independent 
Variable 
US. Czech 
Direct Indirect Total Direct Indirect Total 
Social TD GD .054 .054 .076 .076 
Studies SC GD -.012 -.014 -.026 -.080 -.029 -.109 
TD -255" -.255 -.378" -.378 
E GD .009 -.017 -.008 .052 -.074 -.022 
TD -.026 -.156 -.182 -.173" -.212 -385 
SC .610" .610 .559" .559 
IV GD -.039 -.018 -.057 -.032 -.086 -.118 
TD -.041 -.167 -.208 - 068 -273 -.340 
SC .587" .057 .644 .747" -.014 .732 
E .093" .093 -.026 -.026 
'Perception of Task Difficulty 
"Task-Specific Self-Concept 
'Expectancy for Success 
'intrinsic Interest Value 
'Perceived Vocational Gender Dominance 
" Effects significant at the 0.01 level (2 tailed) 
Physical science 
The independent variables in the full model accounted for about 44% of the variance 
in Intrinsic Interest Value, 30% in Expectancy for Success, and 8% in Task-specific Self-
concept for the U.S. sample. The percentages were higher for the Czech sample than the 
U.S. sample: 61% in Intrinsic Interest Value, 45% in Expectancy for Success, and 7% in 
Task-specific Self-concept. 
As shown in Figures 4.1 and 4.2, and Table 4.3, a similar pattern immerged when the 
Eccles and Wigfield model fit the physical science data separately for the U.S. and Czech 
Republic. Task-specific Self-concept was a significant positive predictor for Intrinsic 
Interest Value (P=.584,/T<.0 for U S. and 0=.757,P<.O for Czech) and Expectancy for 
Success (P=.535, p<.0 for U.S. and P=.556, p<.0 for Czech) for both countries. 
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Overall, as predicted, Perception of Task-difficulty negatively affected on Intrinsic 
Interest Value (total effect: -.249 for U.S. and -.220 for Czech), Expectancy for Success (total 
effect: -.184 for U.S. and -.404 for Czech), and Task-specific Self-concept (P=-.275,/K.O for 
U.S. and (J=-.262, p<.0 for Czech) for both countries. However, the patterns were slightly 
different between the countries. For the U.S. data, a small but significant direct effect was 
found on Intrinsic Interest Value (0=-.O7O,/K.O), whereas a direct effect was found for 
Expectancy for Success (0=-.258, p<.0) for the Czech data. In addition, the total effect of 
Perception of Task-difficulty on Expectancy for Success seemed bigger for the Czech data 
than for the U.S. data. However, a statistical test was not performed for the current study. 
The best-fit models for physical science (Table 4.4) were obtained by deleting four 
insignificant links from the full model for the U.S. sample (Figure 4.3), and by deleting six 
insignificant links from the full model for the Czech sample (Figure 4.4). Perceived 
Vocational Gender Dominance was dropped for the Czech model because no causal 
relationship was found to be significant. Squared multiple correlations, and P values for 
the reduced models are shown in Table 4.1. Table 4.2 provides the fit indices for the models. 
Contrary to the predictions of the expectancy-value model, the expected links from 
Perceived Vocational Gender Dominance and Intrinsic Interest Value, Task-specific Self 
Concept, and Perception of Task Difficulty did not occur in reduced models. However, one 
non-predicted link was found between Perceived Vocational Gender Dominance and 
Expectancy for Success in the U S. data. For the U.S. students, the more physical science 
was perceived as a male-dominated area, the higher were grade expectations. 
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Life science 
Approximately 47% of variance in the Intrinsic Interest Value was accounted for by 
the variables in the model for the U.S. students and about 58% for the Czech students. The 
variables in the model explained about 33% of the variance in Expectancy for Success for the 
U.S. students and about 35% for the Czech students. The models explained only about 4.5% 
(U.S. students) and 6.6% (Czech students) of the variance in Task-specific Self-concept. 
As Figure 4.5-4.6 and Table 4.3 indicate, with some variations, the expectancy-value 
model fit the life science data in a similar way for both countries. Significant positive effects 
in Task-specific Self-concept were found on Intrinsic Interest Value (P=.560, p<.0 for U.S. 
and P=.558, p<-0 for Czech) and Expectancy for Success (0=.568, /x.O for U.S. and p=.544. 
p<.0 for Czech) for both countries. 
Accordingly to the expectancy-value model, Perception of Task-difficulty showed 
negative effects on Intrinsic Interest Value (total effect: -.215 for U.S. and -.211 for Czech). 
Expectancy for Success (total effect: -.136 for U.S. and -.262 for Czech), and Task-specific 
Self-concept (0=-.2O9, p<.0 for U.S. and fJ=-.255, p<.0 for Czech) for the both countries. A 
small but significant direct effect was found on Intrinsic Interest Value (|3=-.076, /x.O) only 
for the U.S. data. The total effect in the Perception of Task-difficulty on Expectancy for 
Success appeared bigger for the Czech data than for the U.S. data. However, a statistical test 
was not performed for the current study. 
As opposed to the expectancy-value model, Perceived Vocational Gender Dominance 
did not affect any of the variables in the model for both countries. Another difference with 
the expectancy-value model was that Expectancy for Success positively affects Intrinsic 
Interest Value for both countries ((*=.158, p<.0 for U.S. and P=.290, p<.0 for Czech). 
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Because of non-significant roles in predicting dependent variables, Perceived 
Vocational Gender Dominance was dropped and the link from Perception of Task-difficulty 
to Expectancy for Success was deleted from the models for both countries. In addition, 
Perception of Task-difficulty did not have a significant effect on Intrinsic Interest Value for 
the Czech students. The best-fit models for both countries are shown in Figures 4.7 and 4.8, 
and Table 4.4. Tables 4.1 and 4.2 contain the R2, and fit indices for the obtained models. 
Mathematics 
The full model explained approximately 52% of the variance in Intrinsic Interest 
Value, 47% in Expectancy for Success, and 14% in Task-specific Self-concept for the U.S. 
sample. For the Czech students, the percentage of variance accounted for by the full model 
differed. It was 42% for Intrinsic Interest Value, 55% for Expectancy for Success, and 18% 
for Task-specific Self-concept. 
Similarities in causal relationships among the constructs suggested in the expectancy 
and value model were found, and the pattern was alike between the two data sets (Figures 4.9 
and 4-10, and Table 4.3). As posited by Eccles et al. (1983), in the current study, Task-
specific Self-concept positively affected Intrinsic Interest Value (0=.552,/K.O for U.S. and 
0=.547,/K.O for Czech) and Expectancy for Success (FJ=.671,/K.O for U.S. and P=.650,/k.0 
for Czech) for both countries. 
Perception of Task-difficulty showed negative effects on Intrinsic Interest Value 
(total effect: -.350 for U.S. and -.255 for Czech), Expectancy for Success (total effect: -.249 
for U.S. and -.451 for Czech), and Task-specific Self-concept (P=-.372,/K.O for U.S. and fJ=-
.422, p<.0 for Czech) for the both countries. Similarly to the other subject areas, Perception 
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of Task-difficulty affected other constructs slightly differently between the countries: For the 
U.S. data, a small but significant direct effect was found on Intrinsic Interest Value ({$=-.098. 
/K.O), whereas a direct effect was found for Expectancy for Success (p=~. 177, p<.0) for the 
Czech data. In addition, as for the other subject areas, the total effect of Perception of Task-
difficulty on Expectancy for Success seemed bigger for the Czech data than for the U.S. data. 
However, a statistical test was not performed for the current study. 
Perceived Vocational Gender Dominance was not included in the reduced models for 
both countries. A link from task-difficulty to expectancy was deleted for the U.S. sample, 
whereas a link from task-difficulty to interest value was deleted for the Czech sample. 
Figures 4.11 and 4.12, and Tables 4.1,4.2, and 4.4 provide summaries of the reduced models. 
Contrary to the expectancy-value model, none of the causal relations involving 
Perceived Vocational Gender Dominance was significant for either model. In addition, for 
the U.S. model, a significant direct effect existed between Expectancy for Success and 
Intrinsic Interest Value ({$=.168,/K.O). 
Reading 
The proportion of variance explained by the exogenous variable and other 
endogenous variables were 42% in Intrinsic Interest Value, 38% in Expectancy for Success, 
and 9% in Task-specific Self-concept for the U.S. data. A greater portion of the variances 
was explained for the Czech data: 44% in Intrinsic Interest Value, 40% in Expectancy for 
Success, and 20% in Task-specific Self-concept 
Figures 4.13 and 4.14, and Table 4.3 show the causal relationship among the 
constructs. A similar pattern immerged when the Eccles and Wigfield model fit the reading 
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data separately for the U.S. and Czech. As the model predicted, Task-specific Self-concept 
significantly affected Intrinsic Interest Value (0=.539,/K.O for U S. and p=.655,/K.O for 
Czech) and Expectancy for Success (0=.582,/K.O for U.S. and P=.5I\,p<.0 for Czech) for 
both countries. 
Perception of Task-difficulty negatively affected Intrinsic Interest Value (total effect: 
-.187 for U.S. and -.227 for Czech), Expectancy for Success (total effect: -.257 for U.S. and -
.406 for Czech), and Task-specific Self-concept ([*=-.294, p<.0 for U.S. and P=-.327,/k.0 for 
Czech) for the two countries. Unlike the other data sets for different subject areas, a direct 
effect of Perception of Task-difficulty on Expectancy for Success existed for both countries 
(P=-.085, p<.0 for U.S. and P=-.239, p<.0 for Czech). However, the effect appeared bigger 
for the Czech data than for the U.S. data. However, a statistical test was not performed for 
the current study. 
For the reduced model for the U S. sample (Figure 4.15), two links from gender 
dominance remained with one negative link to Expectancy for Success and one positive link 
to Intrinsic Interest Value, whereas the gender dominance construct was dropped for the 
reduced model for the Czech sample (Figure 4.16). No connections were made between 
task-difficulty and interest, and between expectancy and interest for the Czech sample. The 
statistics for the reduced model are presented in Tables 4.1,4.2, and 4.4. 
As suggested in the expectancy-value model, a link from Perceived Vocational 
Gender Dominance to Intrinsic Interest Value was found for the U.S. sample (P—.099, jx.0). 
Despite somewhat large p-values (/K.078 for link to Task-specific Self-concept and p< 58 
for link to Expectancy for Success), two links from Vocational Gender Dominance were 
included to obtain model that fits the U.S. data. As the expectancy-value model predicts, 
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Perceived Vocational Gender Dominance was found to be a significant negative predictor for 
Expectancy for Success @=-.049,/K.0) and Task-specific Self-concept @=-.055,/K.0). It 
can be inferred that the more reading was perceived as a female-dominated area, the more 
confident were the U.S. students and the higher the grade expected. Contrary to the other 
two links, the positive link to the Intrinsic Interest Value means that the more reading was 
perceived as a female-dominated area, the less it was liked by the U.S. students. 
Social studies 
The variances accounted for by the variables in the full models were higher for the 
Czech sample. For the Czech students, they were 55.7% for Intrinsic Interest Value, 40.9% 
for Expectancy for Success, and 15.4% for Task-specific Self-concept. For the U.S., they 
were 44%, 38%, 7%, respectively (Table 4.6). 
As shown in Figures 4.17 and 4.18, and Table 4.3, a similar pattern was found for the 
social studies data from the U.S. and Czech Republic. Task-specific Self-concept was a 
significant positive predictor for Intrinsic Interest Value @=.587,/K.0 for U.S. and P=.747, 
p<.0 for Czech) and Expectancy for Success @=.610,/X0 for U.S. and ($=.559,/K.0 for 
Czech) for both countries. 
Overall, Perception of Task-difficulty impacted negatively on Intrinsic Interest Value 
(total effect: -.167 for U.S. and -.340 for Czech), Expectancy for Success (total effect: -.156 
for U.S. and .385 for Czech), and Task-specific Self-concept @=-.255,/K.0 for U.S. and {$=-
.378, /K.0 for Czech) for the both countries. However, the patterns were slightly different 
between the countries. For the Czech data, a negative direct effect was found on Expectancy 
for Success ((*=-. 173, /K.0). Similar to the other subject areas, the total effect of Perception 
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of Task-difficulty on Expectancy for Success seemed bigger for the Czech data than for the 
U.S. data. However, a statistical test was not performed for the current study. 
Perceived vocational gender dominance was not included in the reduced model. For 
the reduced model for the U.S., only one link from task difficulty was left: to Task-specific 
Self-concept. For the Czech Republic data, two links from Perception of task-difficulty were 
left: links to Task-specific Self-concept and Expectancy for Success. Figures 4.19 and 4.20, 
and Tables 4.1,4.2, and 4.4 provide the paths and the fit indices for the reduced models. 
Contrary to the prediction about causal relations involving Perceived Vocational 
Gender Dominance in the expectancy-value model, no link was found to be significant. 
Another difference between the countries was that, for the U.S. model, a small but significant 
direct effect existed on Intrinsic Interest Value @=.094,/K.0) by Expectancy for Success. 
The link was not included in the expectancy-value model. 
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Table 4.4. Standardized direct, indirect, and total effects for reduced models 
Subject Targeted Independent U.S. Czech 
Area Variable Variable Direct Indirect Total Direct Indirect Total 
SC* TD" -275" -275 -263" -263 
ES» GDe .071" .071 
TD -.150 -.150 -257" .146 -.404 
Physical SC .547" .547 .556" .556 
Science IVe TD -.176" -.070 -245 .000 -205 -.205 
SC .585" .053 .638 .778" .778 
ES .097" - .097 
SC TD -206" -206 -259" -259 
ES TD -.118 -.118 -.150 -.150 
Life SC .573" .573 .579" .579 
Science IV TD -.077" -.134 -211 -.187 -.187 
SC .559" .090 .649 .559" .161 .720 
ES .158" .158 279" 279 
SC TD -.372" -.372 -.420" -.420 
ES TD -254 -254 -.174" -273 -.448 
Math SC .682" .682 .651" .651 
IV TD -.097" -.248 -.344 -269 -.269 
SC .550" .116 .666 .547" .102 .649 
ES .170" .170 
SC TD -.292" -292 -.331" -.331 
ES GD -.049 -.049 
TD -.086" -.170 -256 -238" -.169 -.407 
Reading SC .583" .583 .511" .511 
IV GD .065" -.005 .060 
TD -.099" -.185 -285 -220 -220 
SC .538" .538 .665" 0 .665 
ES 111" 111 
SC TD -256" -256 -.386" 
-.386 
ES TD -.158 -.158 -.170" -214 -J84 
Social SC .616" .616 .555" .555 
Studies IV TD - 168 -.168 -.294 -294 
SC .598" .058 .656 .761" .761 
ES .094" .094 
Task-Specific Self-Concept 
""Expectancy for Success 
'Intrinsic Interest Value 
'Perception of Task Difficulty 
^Perceived Vocational Gender Dominance 
Effects significant at the 0.01 level (2-tailed) 
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CHAPTERS. DISCUSSION AND CONCLUSIONS 
Discussion 
The first purpose of the current study was to investigate if differences between the 
U.S. and Czech students existed in the motivational constructs related to school subject areas. 
Specifically, the study examined whether patterns of gender and age differences in the 
motivation constructs were similar or different for samples of students from the Czech 
Republic and the United States. The motivational constructs examined included: Instrinsic 
Interest Value, Expectancy for Success, Task-specific Self-concept, Perception of Task-
difficulty, and Perceived Vocatiovnal Gender Dominance. Each of these were assessed for 
physical science, life science, mathematics, reading, and social studies. In addition, the study 
also investigated whether Czech and U.S. students differ in these constructs. The second 
purpose was to understand the causal relationships among the motivational constructs. In 
particular, the study investigated whether the relationships specified in the Eccles and 
Wigfield expectancy-value model would be replicated for both Czech and U.S. students. The 
viability of the expectancy-value model is discussed in relation to the fit of the data from the 
two countries with the best fitting model for each sample suggested. Significant findings and 
limitations are discussed in answering the research questions. 
Developmental changes 
Consistent with the findings from other studies (Andre et al., 1999; Eccles et al., 
1993; Wigfield et al., 1991), students' motivational beliefs related to physical science and 
mathematics decreased over the grade levels. Older students exhibited lower Intrinsic 
Interest Value, Expectancy for Success, and Task-specific Self-concept in physical science 
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and mathematics than did younger students. Consistent with the idea of reduced motivation 
for the task, Perception of Task-difficulty in physical science was higher for older students 
than for younger students. The decrease in motivation were common in both countries, with 
some variation regarding when the decline occurred. 
For the constructs for life science and social studies, different patterns emerged 
between the two countries. For the U S. students, the patterns were similar to the ones for 
physical science and mathematics, except the expected grade for social studies was the 
highest for grades 6-8. Intrinsic Interest Value, Expectancy for Success, and Task-specific 
Self-concept decreased over grade levels, and Perception of Task-difficulty increased 
accordingly. On the other hand, the Czech students in grades 6-8 showed the most positive 
motivational beliefs for life science and social studies, and the Perception of Task-difficulty 
was lowest during this period. For reading, only the U.S. students' Intrinsic Interest Value 
decreased from grades 4-5 to grades 6-8, whereas no other changes were found. The 
differences between the countries may be due to sampling differences, to curricular 
differences in the countries, or to differential expectations in Czech and U.S. culture. 
The general developmental decline of motivational beliefs found in the current study 
replicates findings previously reported by numerous researchers (Andre et al., 1999; Wigfield 
& Eccles, 1994; Wigfield et al., 1991). As Stipek and Hoffman (1980) argued, it is possible 
that as children grow, their competence beliefs become more accurate. The children's ratings 
become closer to the teachers' assessments of their competencies and they become more 
aware of their success and failure experiences. Wigfield et al. (1995) explained these 
developmental changes as follows: 
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First, children become much better at understanding, interpreting, and integrating 
the evaluative feedback they receive, and they engage in more social comparison 
with their peers; this leads them to become more accurate or realistic in their self-
assessments, which means that some children will see themselves as being less 
competent. 
Second, because school environments change in ways that make evaluation more 
salient and competition between students more likely, some children's self-
assessments will decline as they get older, (p. 84) 
Wigfield et al. (1995) suggested another explanation for the developmental decrease 
in motivation for school subjects. Their theories emphasize that the classroom environment 
changes from elementary school to middle school. As students move into middle school. 
they experience differences in teacher-student relationships, the social organization of 
classrooms, etc. These experiences may affect students' motivational beliefs in negative 
ways. Four possible changes that most affected students' motivation are listed as follows: 
First, as students move into middle school, they experience major changes in 
authority relationships. Middle school classrooms, as compared with elementary 
school classrooms, are characterized by a greater emphasis on teacher control and 
discipline and fewer opportunities for students' decision-making, choice, and self-
management. 
Second, middle school classrooms, as compared with elementary school 
classrooms, often are characterized by less personal and positive teacher-student 
relationships. 
Third, the shift to middle school is associated with systematic changes in the 
organization of instruction. In particular, students experience increase in practices 
such as whole-class task organization and between-classroom ability grouping. 
Finally, peer networks are disrupted when children change schools. Many times 
friends are separated from one another, and it takes some time for children to 
reestablish social networks, (p. 98) 
Unlike the general findings indicating lower motivation for older students, in the 
current study, the Czech students' motivational beliefs regarding life science and social 
studies were exceptionally positive. Considering the causal relation between the social world 
and the students' motivational beliefs that the expectancy-value model proposes, there is a 
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possibility that the environment wherein the Czech students are educated may positively 
affect students in grades 6-8. As the results indicate, the students in grade 6-8 developed 
more positive motivational beliefs than did the students in other grades. 
However, caution is necessary in generalizing the results. Due to limited access and 
the designated time for data collection, especially for the Czech site, the sample size was 
small, and it represented only a single city in the Czech Republic. Therefore, this sample 
may not adequately represent these grade levels throughout the Czech Republic. In addition, 
cross-sectional data were used for the current study. Therefore, the developmental patterns 
observed might reflect cohort differences that are not necessarily changes that appear as the 
students develop. Unlike longitudinal data that would indicate the changes occuring in the 
students' motivational beliefs as they grow, cross-sectional data may only provide 
information that originates from the characteristics that each sample represents. In other 
words, the sample of Czech students in grades 6-8 may differ from the samples of students at 
the other grade levels; their more positive motivational beliefs in life science and social 
studies may be more a function of sampling differences than developmental changes. Similar 
cautions must be considered in interpreting and generalizing the U.S. data. The U.S. cross-
sectional data were collected in a Midwestern, primarily rural state. The sample is mostly 
white American students from relatively rural areas and, thus, generalization should be 
limited to similar portions of the U.S. Midwest While not conclusive, the potentially 
interesting differences found in the present results suggest that further research examining the 
development of motivational constructs is warranted. 
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Gender differences 
An interesting question is whether the patterns of gender difference would be similar 
in the two countries. Because these analysis patterns exist within a country, they potentially 
are less affected by sampling variations across countries. Of course, within country sampling 
variations in the different age or gender groups would influence the results. The gender-
related results in the current study revealed some typical patterns of stereotyping in both 
countries. In the stereotypical patterns, males perceive themselves as more competent than 
do females in science and mathematics, and females perceive themselves as more competent 
than males in reading (Andre et al., 1999; Eccles et al., 1993; Wigfield & Eccles, 1994). In 
the current study, for mathematics, a significant gender-related difference was found only in 
self-concept favoring males. For physical science, the stereotype was more solid in both 
countries. The male students were more interested and confident in learning physical science 
than were the female students. The Czech male students expected higher grades in physical 
science than did the Czech female students, whereas no difference between males and 
females was found for the U.S. students' expected grades for physical science. 
However, for life science, the results were less consistent with the existing gender 
stereotype. The Czech female students possessed more positive motivational beliefs about 
life science than did their male peers; they rated interest in and self-concept for life science 
higher than did their male peers. No gender-related differences were found in the U.S. 
sample. These results are similar to the findings by Andre et al. (1999). In their study with 
K-6 students, gender stereotypes were found favoring males in physical science but not life 
science. The present results offer additional support to the proposition that studies of student 
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motivational beliefs and attitudes about science need to separate physical and life sciences. 
Studies that simply examine science are likely to produce misleading results. 
As revealed by other researchers (Andre et al., 1999; Eccles et al., 1993; Wigfield & 
Eccles, 1994a), the gender stereotype favoring females in reading reoccurred in the present 
study. For reading, female students possessed more positive motivational beliefs than did 
male students. Females were more interested, expected higher grades, and held higher 
confidence in reading. Reading also was perceived as an easier subject for female students 
than it was for male students. An interesting speculation from these data relates to the issue 
of attracting females to science. Students' decisions about fields to pursue may be more 
influenced by the relative, rather than the absolute, level of motivation about a subject matter. 
For example, it may not be enough to increase motivation for physical science for females if 
females continue to perceive their motivation for subject matters that emphasize reading as 
stronger than their motivation for physical science. Programs designed to attract women to 
physical science may need to demonstrate how the areas that women perceive as their 
strengths apply to and can be utilized in physical science. 
It should be noted that, despite the low motivational beliefs the female students 
exhibited, they perceived the same amount of effort was needed to do well in physical 
science as did the males. It can be inferred that the cause for female students' low interest, 
expectancy for success, and confidence in physical science was not because of perception of 
task difficulty. How do male and female students develop different motivational beliefs? In 
the expectancy-value model, Eccles et al. (1983) explained gender-related variations 
appearing in students' motivational beliefs and in relationships to achievement behaviors as 
99 
two levels of causal relationships. First, they explained the way students develop gender 
related stereotypical beliefs as follows: 
Perhaps the critical variable is the perception and internalization of the cultural 
stereotype of general female incompetence... Acceptance of these cultural 
stereotypes may be responsible for females' lower expectancies, (p. 86) 
Second, they posited the way gender related stereotypical motivational beliefs affect 
achievement behaviors as follows: 
Personal needs and values operate in ways that both reduce the probability of 
engaging in roles that are perceived as inconsistent with these central values and 
increase the probability of engaging in roles perceived as consistent with one's 
definition of self. (p. 91) 
The present data are consistent with the idea that students have internalized the 
stereotypes. Male students perceived physical science and mathematics as consistent with 
their definitions of self, thus, they developed relatively positive motivational beliefs in these 
subject areas. As a result, one might speculate that males would be more willing to be 
involved in physical science- and mathematics-related activities. Jobs related to physical 
science and mathematics were perceived as male-dominated areas and, compared to females, 
the males' perceptions were more extreme to this end. Similarly, females also showed 
evidence of internalizing the stereotypes. The same logic can be employed in explaining 
females' relatively high motivational beliefs regarding reading. It also was found that, 
compared to other subject-area related jobs, reading was perceived as the least male-
dominated area. In addition, compared to the male students, the female students perceived 
jobs related to reading as less male-dominated areas than did the male students. 
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Perceived vocational gender dominance 
Overall, with the exception of reading, students from both countries perceived male 
dominance in jobs related to most subject areas. Mean ratings were over 2.5 for all subject 
areas (3.39 for physical science, 3.24 for life science, 3.02 for mathematics, and 3.30 for 
social studies). Students, in general, perceived occupations related to reading as gender-
neutral areas, with a mean of 2.51. Differences between counties were found. The U.S. 
students perceived jobs related to life science and social studies as more male dominant than 
did the Czech students, whereas the Czech students believed jobs related to physical science 
and mathematics as more male dominant than did the U.S. students. 
Compared to the female students, the male students more strongly believed male 
dominance in most of the fields except life science. The male Czech students strongly 
exhibited job-related stereotypes and perceived jobs related to physical science and 
mathematics as more male-dominant areas than did the other groups of students. 
In addition, it was clear that the students' ideas about gender dominance in jobs 
related to physical science and mathematics were more stereotypical for older students than 
for younger students. However, the opposite was true for reading. This finding is consistent 
with a proposal by Eccles et al. (1983). They proposed that as students get older, students 
internalize societal gender-related stereotype and develop their own schema, which reflect 
maculinity for males and femininity for females (Eccles et al., 1983). 
Differences between students from the United States and the Czech Republic 
Differences between the Czech and American samples were examined in this study, 
however, the results should be interpreted cautiously. As noted previously, the Czech and 
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American samples were limited and not truely representative of either nation. However, 
cautious interpretation of the differences may be useful in suggesting avenues for future 
research. Overall, the ANOVA results on the constructs in the expectancy-value model 
consistently support the proposition that U.S. students possesssed stronger motivational 
beliefs in reading than the Czech students. The U.S. students liked reading more, expected 
higher grades, and had higher confidence about their ability in reading than the Czech 
students. Reading was perceived as an easier subject for the U.S. students as compared to the 
Czech students. The Czech students were more interested and confident in learning life 
science, and perceived that less effort was needed to perform well in life science. 
The Expectancy-value model proposes a causal relationship between motivational 
beliefs and students' performance. Therefore, one can reasonablely infer that the Czech 
students' positive motivational beliefs will lead them to better performance compared to the 
U.S. students. Findings from The Third International Mathematics and Science Study 
(TIMSS) support this speculation. TIMS S is a cross-sectional study of mathematics and 
science education. According to a summary by Schmidt et al. (1999), the U.S. mathematics 
and science education programs are unsatisfactory. The overall student achievement results 
indicate that the U.S. students performed lower than did the Czech students. The same 
interpretation may be possible for the results of reading related variables indicating that the 
U.S. students showed relatively more positive motivational beliefs than did the Czech 
students. According to a study done by National Center for Education Statistics (NCES, 
2001), unlike the results for mathematics or science, for reading, the U.S. 15-year-old 
students performed about as well as 15-year-olds in most of the 27 participating countries, 
including Czech Republic. The score was 504 for the U S. studetns and 492 for the Czech 
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Republic studetns. However, the difference between the two countries was not statistically 
significant 
Caution must be taken in interpreting and generalizing from these results. The 
observed differences between the countries may reflect real cultural differences. However, it 
is uncertain whether the sampling variations existing between the countries play a significant 
role in producing the mean differences in the constructs. As noted previously, the Czech data 
for the current study were collected from a small city due to limited access and the 
designated time for data collection. Consequently, the sample size was small, and it only 
represented a single city in the Czech Republic. It is possible that this sample may not 
sufficiently represent the entire student population of the Czech Republic. 
In addition, Pintrich and Schunk (1996) proposed that the selection of a particular 
norming group of students to use for comparison will influence the students' expectancy 
beliefs. For example, African-American students on average do not as good as than 
European-American or Asian-American students in scholastic tasks, but often show high 
self-concepts or expectancies for success. African American students may use their own 
ethnic group as a norm when they rank their motivational constructs; as a result, they may 
hold high self-concepts or expectancies for success. These constructs may be more positive 
than their actual performance compared to the population as a whole. If the argument 
proposed by Pintrich and Schunk (1996) holds true in the current study, two possible 
misinterpretations could be made. First, the students from the U.S. and the Czech Republic, 
while rating their motivational constructs, are likely to have used their own peer groups in 
their countries as comparison groups. Therefore, it is precarious to conclude that, based on 
the mean differences of the constructs, the U.S. students possessed more positive 
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motivational beliefs than did the Czech students in learning reading, and the Czech students 
held more positive beliefs about learning life science. Second, there is no guarantee that, as 
proposed by the expectancy-value model, these mean differences will predict an enhanced 
performance for the U.S. students in reading and for the Czech students in life science. 
However, considering the fact that, out of the four constructs compared for each 
subject area, four constructs for reading and three constructs for life science point in the same 
direction supports the inference that true differences may exist. In addition, it is more 
convincing because no other subject area has shown a difference in more than one construct 
between the countries. These differences occurred primarily for the reading and life science 
and did not consistently appear for the other subject areas, such as mathematics and social 
studies. If students from one country have a tendency to evaluate themselves higher than the 
other country because they compare themselves to a group with lower competence, it is more 
likely that differences in favor of one country would have been found for most of the 
constructs in other subject areas as well. However, such across the board differences were 
not found in the current study. 
Causal relationships among the motivational constructs in the expectancy-value model 
Eccles and Wigfield's expectancy-value model (Eccles et al., 1983) provides a useful 
tool for investigating motivational constructs as well as the relationships exist among the 
constructs. Among the constructs used in the current study, Perception of Task-difficulty, 
Task-specific Self-concept, Expectancy for Success, and Intrinsic Interest Value were 
strongly related to one another, and their relationship provided useful insights for 
understanding the students' learning academic subject in relationship to culture. It was found 
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that there were some variations in applying the expectancy-value model to different subject 
areas and to different countries. A reduced model was suggested for each subject area for 
each country. A different set of constructs is included in each model. 
One variation was that Perceived Vocational Gender Dominance contributed 
significantly to the models for physical science and reading in the U.S. sample. In addition, 
the direction of the relationships between Perceived Vocational Gender Dominance and 
outcome were opposite for each subject. For physical science, Perceived Vocational Gender 
Dominance was a positive predictor for Expectancy for Success, meaning that the more 
students perceived physical science as a male-dominated area, the higher were their expected 
grades. On the contrary, the effect for reading was negative, meaning that the more students 
perceived reading as a female-dominant area, the higher the expected grade was. In addition. 
a negative effect on Task-specific Self-concept was included for reading for the U.S. data 
because the model fit the data better with the link than without the link. 
These conflicting direction of relationships can be seen as a causal effect of 
interactions between the students* sex role identity and sex stereotyping of a subject area in 
which the students are engaged (Eccles, 1983). Eccles purported that sex role identity and 
the sex stereotyping of particular achievement activities interact in influencing task value: 
The sex typing of the task will affect its perceived value only to the extent that 
one's sex role identity is a critical and salient component of one's self-concept. 
Conversely, sex-role identity should influence task value only to the extent the 
task is sex-typed by the individual. For example, the value of math should be low 
for a female who both sees math as a masculine activity and avoids masculine 
activities as one way to affirm her "femininity." Among those females who do 
not see mathematical competence as a masculine characteristic, sex-role identity 
should not be related to the perceived value of enrolling in a mathematics course. 
Similarly, for those females whose sex-role identity is not a central component of 
their self-identity, variations in the perception of mathematics as a masculine 
subject should not be related to variations in perceived task value, (p. 92) 
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Similarly to the explanation by Eccles et al. (1983), in the current study, the positive 
realtionship between Perceived Vocational Gender Dominance and Expectancy for Success 
for physical science may be explained by an interaction between sex streotyping of physical 
science as a masculine subject and male students' tendency to seek sex-role identity. 
Because physcial science is generally perceived as a male-oriented subject, students who 
seek a masculine sex-role identity have a higher expectancy for phsycal science. As a result, 
the positive relationship between Perceived Vocational Gender Dominance and Expectancy 
for Success may appear in the model for physical science. As Eccles et al. posited, it is also 
possible that the interaction beteen physical science as a male-oriented subject and the 
females' search for self identity by avoiding physical science may create an opposite relation. 
Female students may see the dichotomy between physcial science and their sex stereopype, 
so that they expected lower grades in physical science. However, in this study, the positive 
tendency of the male students appeared to dominate the negative tendency of the female 
students. 
This speculation is related to the findings of Andre et al. (1999). They argued that 
female students' more positive motivational beliefs in reading than male students' may 
originate not from their lack of comfidence or interest in physical science, but from their high 
capability and enjoyment in reading. In the same way, students who identify with the female 
sex-role identity may expect higher grades in reading because reading is perceived as a 
subject favored by females. As a result, the negative relationship between Perceived 
Vocational Gender Dominance and Expectancy for Success may appear in the model for 
reading. A positive relation from Perceived Vocational Gender Dominance to Intrinsic 
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Interest Value was significant for reading, but the total effect was small compared to the 
negative effect on Expectancy for Success. The fact that significant causal effects of gender 
dominance on expectancy only exist in models for physical science and reading, which carry 
most gender-oriented stereopypes, strongly supports this speculative interpretation. The 
direct link between Perceived Vocational Gender Dominance to Expectancy for Success was 
not suggested originally in the expectancy-value model when Eccles et al. (1983) tested the 
model with data collected for mathematics. One may speculate that the reason these links 
were significant for phsycial science and reading in the current study and nonsignifcant for 
mathematics in the study by Eccles et al. is that mathematics is generally less perceived as a 
gender-stereotyped area compared to physical science and reading. 
Another variation appearing in the suggested model was the role of Perception of 
Task-difficulty. In the current study, compared to direct effects, the indirect effects of 
Perception of Task-difficulty on expected grade and Intrinsic Interest Value, which come 
through the Task-specific Self-concept, were stronger for both countries. However, the 
effects were more intense in the Czech models than in the U.S. models. In addition, in 
general, Perception of Task-difficulty was a weak but significant negative predictor for 
Intrinsic Interact Value for the U.S. students, whereas it was a strong and significant negative 
predictor for the Expectancy for Success for the Czech students. In other words, the Czech 
students were more influenced by the amount of effort needed for the subject matter in 
making predictions of their grades than were the U.S. students. The U.S. students did not 
count task difficulty seriously in predicting their future grades in school subject areas. The 
fact that task difficulty did not directly affect the U S. Students* expected grades leads to 
several speculations. 
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The expectancy-value model predicts that, if students perceive a school subject as an 
effort-demanding area, they would not expect high grades in that subject. No direct link 
between the effort needed to do well and the expected grades in a school subject might mean 
that the students decide on their expected grade based largely on their self-concept. In other 
words, the U.S. students are more likely to make judgments about their future grades based 
on their perception of their ability rather than on environmental situations such as task 
difficulty. One possible way of interpreting this result may be that the U.S. students do not 
hold the opinion that their effort can make a difference in their grades. This speculation is 
supported by the findings of Chen and Stevenson (1995). Based on their comparisons 
between U.S. and Asian students, Chen and Stevenson concluded that Asian students hold 
beliefs that their effort can make a difference in academic achievement whereas U.S. students 
believe that inherent ability is the main determinant of achievement. Thus Asian students' 
higher performance than American students may be explained partly by the differences in 
their beliefs. The current study confirms the insignificant role of Perception of Task 
difficulty in predicting the U.S. students' perceptions of their future grades. 
No direct effect of task difficulty on expected grade may also mean that the difficulty 
levels in tasks provided to students in U.S. schools are not high enough to discriminate 
among the students' grades. In other words, the students encounter an easy path to moderate 
the difficulty level of tasks so that task difficulty does not make a difference in their expected 
grades. This speculation raises a question regarding the current educational system: "Are 
U.S. students academically challenged at school?" The students' ratings suggest that they do 
not perceive school subject areas as difficult The U.S. students' ratings for the amount of 
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effort that is needed to do well in subject areas were not high, ranging between 3.12 and 3.31. 
where 3 means "just so" and 4 means "hard." 
Finally, another difference between the models for the two countries is a link between 
the Expectancy for Success and Intrinsic Interest Value. In models for the U.S., a positive 
link from Expectancy for Success to Intrinsic Interest Value existed for all subject areas, 
whereas in the models for the Czech Republic, the link existed only for life science. 
According to Harter (1981), studies of intrinsic motivation and competence perceptions 
indicate that these two constructs are positively, rather than inversely, related. Wigfield and 
Eccles (1992) foresaw the possible relationship between expectancy and value; however, the 
direction of the causal relationship was not clear: 
...in the original model [expectancy-value model] predictions about the relations 
between expectancies and values were not made. With the increasing evidence 
that those constructs are positively related, the bidirectional noncausal path 
between the constructs should be inserted into the model and tested in different 
samples, (p.304) 
Eccles and Wigfield (1995) also posited that value components are positively 
correlated with the expectancy component, such that students tend to value activities in 
which they think they do well. The results from the current study offer strong empirical 
support for the idea that expectancy and value components are positively related, and the 
direction is that Expectancy for Success is a positive predictor of Intrinsic Interest Value. 
Eccles and Wigfield emphasized that if this causal relationhsip holds, educational effort in 
improving students* motivational beliefs should be focused on improving the ability and 
expectancy constructs such as higher ability or grade than a value construct such as interest. 
One explanation for the direction of the link between Expectancy for Success and 
Intrinsic Interest Value may come from a theoretical explanation of how students maintain 
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their self-esteem after experiencing difficulty regarding academic achievement According 
to Pintrich and Schunk (1996), once students encounter academic difficulties in school, their 
expectancy beliefs drop; however, their self-esteem generally does not follow in the same 
direction. Students manage to maintain high self-esteem by adjusting their value beliefs 
accordingly to a lower expectancy. In this explanation, the existence of a causal realtionship 
and the direction from the expectancy to interest becomes clearer: Expectancy for Success 
predicts Intrinsic Interest Value. 
Limitations 
As noted previously, some limitations should be considered while interpreting the 
results of the current study. First the data were collected from samples in limited regions of 
each couintry. The Czech data were collected from students in one city, Fridek-Mystek. in 
the Czech Republic, where ISU has an International Student Teacher Program. The U.S. 
sample was comprised of Iowa students from classes of teachers who participated in a 
summer workshop held at ISU. Therefore, it is likely that the Czech data represent a 
population of a city whereas the U S. data represent the population of a state. In addition, 
when compared to the U.S. sample, the Czech sample was smaller. Moreover because both 
samples were based on the opportunity to collect data in the respective sites, they were not 
planned to be truly representative of the countries. Obviously, large-scale sampling from 
representative samples would provide data more generalizable to the country. But large-
scale international comparison studies arc expensive and do not address all variables of 
possible interest. Smaller-scale studies, such as the present one, can be useful in exploring 
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issues that may be important in understanding differences between or among countries and in 
initial explorations of variables that can be pursued in more comprehensive studies. 
Second, the current study used cross-sectional data which were collected at only one 
time. While longitudinal data are more desirable in understanding students' developmental 
changes in motivational beliefs, due to the limited conditions of time and location, cross-
sectional data from different grade levels were compared. Therefore, there is a possibility 
that the difference among the grade levels may represent cohort differences rather than 
developmental changes. 
Finally, the current study used selected constructs from the expectancy-value model. 
The expectancy-value model uses a comprehensive set of constructs in explaining causal 
relationships to predict achievement behaviors. In the model, the constructs were classified 
under four categories: social world, cognitive process, motivational beliefs, and achievement 
behavior. Out of a total of five constructs used in the current study, four constructs 
represented motivational beliefs: Intrinsic Interest Value, Expectany for Success, Task-
specific Self-concept, and Perception of Task-difficulty. Perceived Vocational Gender 
Dominance represented cognitive process. The limited use of constructs in this study should 
be noted while understanding the dynamics of causal relationships. It is possible that the 
limited use of constructs may affect causal relationships among the constructs in the model. 
Conclusions 
Overall, the results of the current study corroborate the existing developmental 
patterns in motivational beliefs. For both countries, the older students' motivational beliefs 
were more negative than were those of the younger students. This is especially true for 
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mathematics and physical science. The older students exhibited less interest, lower expected 
grades, and less confidence in learning physical science and mathematics. They also 
perceived physical science and mathematics as more difficult than did the younger students. 
In responding to national concerns about the U.S. students' relatively low performance in 
science and mathematics, and the growing tendency to avoid career choices related to these 
fields, special attention should be given to understanding the developmental decrease of the 
students' motivational beliefs. Special investigative effort should be given to understanding 
students' motivational beliefs in relationship with school environment changes during the 
transition from primary to secondary school. 
The current study confirmed, in both countries, the existence of a gender stereotypical pattern 
that describes positive motivational beliefs for males leaning towards physical science and 
for females leaning towards reading. The male students liked physical science, expected 
higher grades, and were more confident about learning physical science. They also perceived 
vocations related to physical science as a more male-dominant area. On the other hand, the 
females' motivational beliefs in reading were more positive compared to males' beliefs. The 
female students perceived jobs related to reading as a less male-dominant area than did the 
male students. The results showed that internalization of gender-related stereotypes existing 
in the social world affected students' motivational beliefs in ways that confirm their gender 
identity. One can speculate that because the students choose to be more engaged in activities 
that were congruent with their gender identity, the gender gap became larger as they matured. 
It is important to understand the internalizing process of gender stereotypes. Education effort 
should be made to represent both gender roles to students in a fair manner. While men and 
women will probably always have some differences in the gender identities, education effort 
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should be made to define gender identities in such a way that education opportunities and 
choices and fields of knowledge are available to students on the basis of their individual 
talents and interests and not limited by their gender identity. 
Compared to the Czech students, the U.S. students possessed more positive 
motivational beliefs in reading. The Czech students held more positive motivational beliefs 
in learning life science than did the U.S. students. It is important for science educators to 
understand the successful educational environment in which reading for U.S. students and 
life science for the Czech Republic students are studied. Successful strategies should be 
learned and employed by science educators while they develop successful science programs. 
The expectancy-value model systemicaily provides understandings of relationships 
among motivational constructs. Task-specific Self-concept was a strong positive predictor 
for Expectancy for Success and Intrinsic Interest Value for both countries. The perception of 
Task-difficulty affected the Expectancy for Success more directly and strongly for the Czech 
students than the U.S. students. 
Perceived Vocational Gender Dominance affected the Expectancy for Success in the 
opposite way for physical science and reading. The more physical science related jobs are 
perceived as male-dominated areas, the higher are the grades expected by the students. On 
the other hand, the more jobs related to reading are perceived as female-dominated areas, the 
higher are the grades expected by the students. Because physical science and reading 
represent the opposite ends of male or female favoring gender orientation, students who seek 
masculinity as their gender identity are more likely to be optimistic in predicting grades in 
physical science, whereas students who seek femininity as their gender identity may hold a 
higher expectancy in reading. Even though these phenomena occurred only in models for the 
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U.S. samples and the effects were small, attention should be given to conducting an in-depth 
investigation regarding this matter. Since it appeared that the students' perception of subject 
matter in relation to gender orientation affected the students' motivational beliefs, it becomes 
more important for educators to ensure that such subject areas are represented in gender 
appropriate manners in classroom environments. 
Expectancy for Success is a weak but positive predictor for Intrinsic Interest Value. 
It is likely that students who hold high confidence in the subject matter will expect higher 
grades and like the subject matter more. It is important to note that once students develop 
confidence in learning a subject area, their expectancy will grow and their interest will also 
grow, in turn. Therefore, instruction should be focused first on improving students' self-
concept and expectancy in the subject matter rather than on elevating the level of interest. 
Recommendations 
A follow-up study investigating the differences between the two countries should be 
performed with better representative samples. The initial findings of this study can be 
confirmed and generalized through further investigation with wide range of data that 
represent the culture of each country more thoroughly. 
Even though the findings of the current study are similar to the other studies done 
with longitudinal data, replication of the study using longitudinal data is recommended. 
Along with information about developmental changes that longitudinal data provide, 
information about changes in school environment that students experience will be useful for 
educators in designing educational programs that promote motivation positively. 
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The current study used only part of the constructs included in the expectancy-value model. 
Further investigation should utilize all the constructs in the model. A more complete 
investigation might reveal different dynamics among causal relationships. For example, the 
current study only included intrinsic value out of four components of Value constructs: 
intrinsic value, extrinsic value, untility value, costs. Including these additional components 
may provide more comprehensive information for understanding realtionships among the 
motivational constructs. 
Future research should also include gender in the model. By including gender as a 
variable in the model it is possible to more fully understand the dymanics occuring in 
relationships between existing gender stereotypes and their internalization by male or female 
students. By examining the direct and indirect effects of gender on the other motivational 
constructs, researchers can better understand how males and females differentially integrate 
this constructs in their gender identities. 
Comparisons of the motivational constructs among different subject areas are 
recommended. More in-depth information about gender, age, and culture can be gathered by 
investigating the order in which students posit motivational beliefs among different subject 
areas, how the ordering is different between males and females and different cultures, as well 
as how the pattern changes as students mature. 
Qualitative data reflecting the cultural characteristics can be used in making 
interpretations of the findings from statistical analysis. Information about the schools' 
atmosphere (e g., the educational system or teacher-student relationship) and social 
environment (e.g., gender orientation or economic background) can provide useful insights 
for educators when applying statistical findings to developing educational programs. In 
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addition, the infonnation gathered from a comparison of the contents of courses can be useful 
in designing courses that can promote positive motivational beliefs. 
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APPENDIX A. QUESTIONNAIRE FOR THE U S. STUDENTS 
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GRADES 4-12 STUDENT SURVEY 
Thank you for participating in this voluntary survey. We are interested in finding out 
more about you relative to certain subjects and activities. We hope that the knowledge we 
gain will ultimately lead to improvements in educational programs. All responses will be 
confidential and your participation is voluntary. This sheet will be torn off after matching 
and coding the information. The information will only be referred to by code number as the 
data is analyzed and used. Please fold, seal, and return the survey to your teacher in the 
envelope provided. 
First Name 
Last Name 
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Draft 5/5/97 
GRADES 4-12 STUDENT SURVEY 
Boy Girl Grade 
School District Name 
Ethnicity (please circle) European American African American 
Native American Hispanic American 
Asian American Other 
Directions: We are interested in finding out how you feel about certain subjects and 
activities. To do this, we ask that you please complete the following questions by circling the 
response that fits you best. Be honest with your responses. Remember there are no wrong 
answers. 
1. Please circle how good you feel you are in the following areas: 
Not So Not Good At 
Really Good Good Just OK Good All 
Mathematics 5 4 3 2 1 
Reading/English 5 4 3 2 1 
Life Sciences 
(The study of living things 
like plants and animals) 
5 4 3 2 1 
Physical Sciences 
(The study of non-living 
things like stars, weather, 
machines, electricity, light, 
and magnets) 
5 4 3 2 1 
Social Studies 5 4 3 2 1 
2. I know I will be able to do what the teacher asks when we have: 
Neither True Very 
Very True True or False False False 
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Mathematics 5 4 3 2 1 
Reading/English 5 4 3 2 1 
Life Sciences 5 4 3 2 1 
Physical Sciences 5 4 3 2 1 
Social Studies 5 4 3 2 1 
3. How do you feel when it is time for the following classes? 
Really Good Good Just OK 
Not So 
Good 
Not Good At 
All 
Mathematics 5 4 3 2 1 
Reading/English 5 4 3 2 1 
Life Sciences 5 4 3 2 I 
Physical Sciences 5 4 3 2 1 
Social Studies 5 4 3 2 1 
4. Please circle how hard you feel you have to work to do well in activities in 
the following areas: 
Really Hard Hard Just So 
Not So 
Hard 
Not Hard At 
All 
Mathematics 5 4 3 2 1 
Reading/English 5 4 3 2 1 
Life Sciences 5 4 3 2 1 
Physical Sciences 5 4 3 2 I 
Social Studies 5 4 3 2 1 
5. If you never had to go the following classes again, how would you feel? 
Not so Not Good 
Really Good Good Just Okay Good At All 
Mathematics 5 4 3 2 1 
Reading/English 5 4 3 2 1 
Life Sciences 5 4 3 2 1 
Physical Sciences 5 4 3 2 1 
Social Studies 5 4 3 2 1 
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6. If grades were given in your school for all of these subjects, what grade 
would you expect to earn in the following: 
Mathematics A B C D F 
Reading/English A B C D F 
Life Sciences A B C D F 
Physical Sciences A B c D F 
Social Studies A B c D F 
7. How much do you like the following areas? 
Very Much Some Neutral 
Not 
Much Not at All 
Mathematics 5 4 3 2 
Reading/English 5 4 3 2 
Life Sciences 5 4 3 2 
Physical Sciences 5 4 3 2 
Social Studies 5 4 3 2 
S.When learning something new in the following classes, I know I will be able 
to learn it well. 
Definitely 
Yes Yes 
Definitely 
Sometimes No No 
Mathematics 5 4 3 2 1 
Reading/English 5 4 3 2 1 
Life Sciences 5 4 3 2 1 
Physical Sciences 5 4 3 2 1 
Social Studies 5 4 3 2 1 
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9. Circle the number that tells who you think holds jobs in the following areas. 
More Men More 
Almost All Than Equal Women Almost All 
Men Women Numbers Than Men Women 
Mathematics 5 4 3 2 1 
Reading/English 5 4 3 2 1 
Life Sciences 5 4 3 2 1 
Physical Sciences 5 4 3 2 1 
Social Studies 5 4 3 2 1 
10.When you perform well in mathematics, the reason is: 
Definitely 
Yes Yes Sometimes 
Definitely 
No No 
Natural Ability 5 4 3 2 1 
Effort/Hard Work 5 4 3 2 1 
Teacher 5 4 3 2 1 
Mother 5 4 3 2 1 
Father 5 4 3 2 I 
Working Cooperatively 
with classmates 5 4 3 2 1 
1 l.When you perform well in reading/English, the reason is: 
Definitely Definitely 
Yes Yes Sometimes No No 
Natural Ability 5 4 3 2 1 
Effort/Hard Work 5 4 3 2 1 
Teacher 5 4 3 2 1 
Mother 5 4 3 2 1 
Father 5 4 3 2 1 
Working Cooperatively 
with classmates 5 4 3 2 1 
122 
12. When you perform well in life sciences, the reason is: 
Definitely Definitely 
Yes Yes Sometimes No No 
Natural Ability 5 4 3 2 1 
Effort/Hard Work 5 4 3 2 1 
Teacher 5 4 3 2 1 
Mother 5 4 3 2 1 
Father 5 4 3 2 1 
Working Cooperatively 
with classmates 5 4 3 2 1 
13.When you perform well in physical sciences, the reason is: 
Definitely Definitely 
Yes Yes Sometimes No No 
Natural Ability 5 4 3 2 1 
Effort/Hard Work 5 4 3 2 1 
Teacher 5 4 3 2 1 
Mother 5 4 3 2 I 
Father 5 4 3 2 1 
Working Cooperatively 
with classmates 5 4 3 2 1 
14.When you perform well in social studies, the reason is: 
Definitely 
Yes Yes 
Definitely 
Sometimes No No 
Natural Ability 5 4 3 2 1 
Effort/Hard Work 5 4 3 2 1 
Teacher 5 4 3 2 1 
Mother 5 4 3 2 1 
Father 5 4 3 2 1 
Working Cooperatively 
with classmates 5 4 3 2 I 
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APPENDIX B. QUESTIONNAIRE FOR THE CZECH REPUBLIC STUDENTS 
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M—»!" 1 2 3 4 5 
CM 1 2 3 4 5 
1 2 3 4 5 
OaaaipAsÉi 
,XJ|/ 1 2 3 4 S 
(frnfci rh—S. 
•ad.) 
( i i w l p f i .lfj. 
1 2 3 4 S 
VVCfcoM) 
3 
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6. NakoGk m*» rida de* oborv? 
. V*»** 
(I 
LSSËI. 
«*fr 
L 
7PokudjeVaiedit«ùsp«iaévi 
IWâi i Nftrfv IWHw Ne 
Unb / 
UêiMl 
S Pokud je Vtic diti ùpMné v* £tcn ( 
UfWmo M>*r Urfitli Ne 
Wiiuaut vtohy 
Ltah/ 
Uâtti 
Que 
* 
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9 Pokud je Viie dhé uspéiné v bounice a zoologn. dûvodem jsou: 
Hrfiriac Ane N&riv UrSrfa» 'Nt 
Pfiroxam vichy 5 « 3 2 t 
Usili/Piece 5 4 3 2 l 
Ucseâ 5 4 3 2 1 
Matka 5 4 3 2 l 
Olec 5 4 3 2 1 
Spoleà» praee se ipoàdiày 5 4 3 2 1 
10. Pokud je Vaie ditè uspéiné 
apod.). dûvodem jsou; 
v osumidi pfirodnich védâch ( fyzika. chemie» geotog* 
Uiéàéano Ano N&dv Uttieine Ne 
Pnrozâoe vtohy 5 4 3 2 l 
Usili / Puce 5 4 3 2 l 
Ucs*J 5 4 3 2 1 
Matka 5 4 3 2 l 
Otec ; 4 3 2 I 
Spotoôu prie» se spolaiÉky 5 4 3 2 1 
Il Pokud je Vale ditè uspéiné ve spotetenskych védâcfa ( zemépis, dQépis. obftuwki 
vvchova). dûvodem jsou. 
Urfirtio Ano NttJv Uiùtéee Ne 
Phroztne vtohv 5 4 3 2 1 
Usili / Pnce 5 4 3 2 1 
Uêael $ 4 3 2 1 
Matka $ 4 3 2 1 
Otec 5 4 3 2 1 
Spoltfna prac* se spohûâky 5 4 3 2 1 
5 
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Table C.l Means, Standard Deviations, and Zero Order Correlations for Perceived 
Vocational Gender Dominance (GD), Perception of Task-difficulty (TD), Task-
specific Self-concept (SC), Expectancy for Success (E), and Intrinsic Interest 
Subject 
Area 
Cons 
tract M SD N GD TD SC E IV 
GD" 3.394 .830 1089 1.00 
Physical 
Science 
TD" 3.309 1.140 1102 -.003 1.00 
SCc 
Ed 
3.836 
4.120 
.710 
.850 
1078 
1101 
-.032 
.039 
-.269" 
-.213" 
1.00 
.559" 1.00 
IVe 3.386 .967 1084 -.039 -.245" .681" .443" 1.00 
GD 3.238 .820 1116 1.00 
Life 
Science 
TD 3.222 1.144 1127 -.073' 1.00 
SC 3.968 .695 1097 -.034 -.218" 1.00 
E 4.240 .820 1126 .040 -.151" .574" 1.00 
IV 3.534 .953 1114 -.011 -.216" .673" .501" 1.00 
GD 3.025 .883 1130 1.00 
TD 3.415 1.213 1140 -.003 1.00 
Math SC 3.903 .769 1125 -.034 -.372" 1.00 
E 4.110 .930 1137 .006 -.299" .687" 1.00 
IV 3.369 1.087 1133 -.006 -.333" .693" .569" 1.00 
GD 2.513 .823 1124 1.00 
TD 3.146 1.204 1134 -.024 1.00 
Reading SC 3.991 .694 1113 .038 -.300" 1.00 
E 4.220 .830 1132 -.050 -.277" .605" 1.00 
IV 3.368 .991 1122 .031 -.284" .638" .453" 1.00 
GD 3.299 .889 1118 1.00 
Social 
Study 
TD 3.128 1.217 1134 -.087" 1.00 
SC 3.994 .728 1111 -.048 -.272" 1.00 
E 4.320 .870 1130 -.020 -.208" .614" 1.00 
IV 3.435 .996 1119 -.086" -.244" .668" .459" 1.00 
'Perceived Vocational Gender Dominance 
Perception of Task-difficulty 
Task-specific Self-concept 
'Expectancy for Success 
'Intrinsic Interest Value 
''Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 
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Table C.2. Means, standard deviations, and number of students for Intrinsic Interest 
Value. 
Construct Gender Grade 
US. Czech Total (U S. & Czech) 
M SD N M SD N M SD N 
Physical Female 4-5 3.86 .93 69 3.38 .85 15 3.77 .93 84 
Science 6-8 3.34 .91 256 3.18 .70 20 3.33 .90 276 
9-12 3.18 .84 164 2.52 1.00 40 3.05 .91 204 
Total 3.36 .91 489 2.87 .97 75 3J0 .94 564 
Male 4-5 3.69 .99 90 3.75 1J1 12 3.70 1.02 102 
6-8 3.58 .94 248 335 1.01 16 3.57 .94 264 
9-12 322 .91 126 3.08 .99 28 320 .92 154 
Total 3.51 .95 464 3 JO 1.08 56 3.48 .97 520 
Total 4-5 3.76 .97 159 3.54 1.07 27 3.73 .98 186 
(F&M) 6-8 3.46 .93 504 326 .85 36 3.45 .93 540 
9-12 320 .87 290 2.75 1.02 68 3.11 .92 358 
Total 3.43 .94 953 3.05 1.04 131 3.39 .96 1084 
Life Female 4-5 3.98 .82 70 3.84 .86 25 3.94 .82 95 
Science 6-8 3.52 .96 260 4.47 .62 20 3.59 .97 280 
9-12 3.24 .87 164 3.82 1.01 41 3.36 .93 205 
Total 3.49 .94 494 3.98 .92 86 3.56 .95 580 
Male 4-5 3.79 1.00 88 3.67 1.03 18 3.78 1.00 106 
6-8 3.59 .93 254 3.80 .96 18 3.60 .93 272 
9-12 3.14 .85 126 3.11 .84 30 3.13 .84 156 
Total 3.51 .95 468 3.45 .97 66 3.50 .95 534 
Total 4-5 3.88 .92 158 3.77 .92 43 3.85 .92 201 
(F&M) 6-8 3.55 .95 514 4.15 .86 38 3.59 .95 552 
9-12 3.20 .86 290 3.52 1.00 71 326 .90 361 
Total 3.50 .95 962 3.75 .97 152 3.53 .95 1114 
Math Female 4-5 3.73 1.15 72 3.36 1.13 30 3.62 1.15 102 
6-8 3.44 1.02 262 3.23 .81 20 3.42 1.01 282 
9-12 3.18 1.04 166 2.77 1.02 41 3.10 1.05 207 
Total 3.39 1.06 500 3.07 1.05 91 3.34 1.06 591 
Male 4-5 3.57 1.19 90 3.88 .80 20 3.62 1.13 110 
6-8 3.52 1.05 257 2.59 121 18 3.46 1.08 275 
9-12 3.02 1.06 127 3.59 1.14 30 3.13 1.10 157 
Total 3.40 1.10 474 3.41 1.17 68 3.40 I I I  542 
Total 4-5 3.64 1.17 162 3.57 1.04 50 3.62 1.14 212 
(F&M) 6-8 3.48 1.04 519 2.93 1.05 38 3.44 1.05 557 
9-12 3.11 1.05 293 3.12 1.14 71 3.11 1.07 364 
Total 3J9 1.08 974 321 1.11 159 3.37 1.09 1133 
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Table C.2. (Continued) 
Construct Gender Grade US. Czech Total (U S. & Czech) M SD N M SD N M SD N 
Reading Female 4-5 4.03 .85 70 334 .85 30 3.82 .90 100 
6-8 3.59 .94 260 3.18 .99 20 3.56 .94 280 
9-12 3.57 .82 165 3.51 .84 41 3.56 .83 206 
Total 3.64 .90 495 338 .88 91 3.60 .90 586 
Male 4-5 3.49 1.03 86 2.75 127 20 3.35 1.11 106 
6-8 3.17 1.03 256 2.72 .94 18 3.14 1.03 274 
9-12 2.93 .92 126 2.74 .82 30 2.90 .90 156 
Total 3.16 1.02 468 2.74 .99 68 3.11 1.02 536 
Total 4-5 3.73 .99 156 3.10 1.07 50 3.58 1.04 206 
(F&M) 6-8 338 1.01 516 2.96 .99 38 3.35 1.01 554 
9-12 329 .92 291 3.19 .91 71 327 .92 362 
Total 3.41 .99 963 3.11 98 159 337 .99 1122 
Social Female 4-5 3.51 1.06 70 3.13 1.08 26 3.41 1.07 96 
Studies 6-8 3.43 .95 261 423 .85 20 3.49 .97 281 
9-12 325 .90 164 3.75 .91 41 3.35 .92 205 
Total 338 .95 495 3.67 1.02 87 3.42 .97 582 
Male 4-5 3.47 123 88 3.56 1.01 19 3.49 1.19 107 
6-8 3.52 .97 256 4.13 1.13 18 3.56 .99 274 
9-12 3.12 .93 126 3.60 .78 30 320 .92 156 
Total 3.41 1.03 470 3.73 .97 67 3.45 1.02 537 
Total 4-5 3.49 1.15 158 3.31 1.06 45 3.45 1.13 203 
(F&M) 6-8 3.48 .96 517 4.18 .98 38 3.52 .98 555 
9-12 3.19 .91 290 3.69 .85 71 329 .92 361 
Total 3.39 .99 965 3.70 1.00 154 3.43 1.00 1119 
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Table C.3. Means, standard deviations, and numbers of students for Expectancy for 
Success. 
Construct Gender Grade 
US. Czech Total (U S. & Czech) 
M SD N M SD N M SD N 
Physical Female 4-5 432 .84 71 4.20 .68 15 4.30 .81 86 
Science 6-8 4.03 .83 257 4.05 .85 19 4.03 .83 276 
9-12 4.18 .85 168 334 .66 41 4.02 .88 209 
Total 4.12 .84 496 3.69 .80 75 4.07 .85 571 
Male 4-5 4.22 .89 89 4.54 .66 13 4.26 .87 102 
6-8 420 .88 255 424 .66 17 420 .87 272 
9-12 4.17 .82 126 3.87 .73 30 4.11 .81 156 
Total 420 .87 470 4.12 .74 60 4.19 .85 530 
Total 4-5 427 .87 160 436 .68 28 4.28 .84 188 
(F&M) 6-8 4.11 .86 512 4.14 .76 36 4.11 .85 548 
9-12 4.18 .84 294 3.56 .73 71 4.06 .85 365 
Total 4.16 .85 966 3.88 .80 135 4.12 .85 1101 
Life Female 4-5 4.48 .67 71 4.31 .79 26 4.43 .71 97 
Science 6-8 4.19 .81 261 4.80 .41 20 423 .80 281 
9-12 420 .83 168 432 .72 41 422 .81 209 
Total 424 80 500 4.43 .71 87 4.26 .79 587 
Male 4-5 4.39 .76 89 4.59 .51 17 4.42 .73 106 
6-8 4.18 .89 259 439 .50 18 4.19 .87 277 
9-12 4.13 .86 126 3.97 .76 30 4.10 .84 156 
Total 420 .86 474 425 .69 65 421 .84 539 
Total 4-5 4.43 .72 160 4.42 .70 43 4.43 .72 203 
(F&M) 6-8 4.18 .85 520 4.61 .50 38 421 .84 558 
9-12 4.17 .84 294 4.17 .76 71 4.17 .82 365 
Total 422 .83 974 435 .70 152 424 .82 1126 
Math Female 4-5 4.30 .88 71 4.03 .93 30 422 .90 101 
6-8 4.16 .83 262 3.95 1.13 20 4.14 .84 282 
9-12 4.03 1.02 168 3.41 .89 41 3.91 1.03 209 
Total 4.13 .91 501 3.74 .94 91 4.07 .93 592 
Male 4-5 4.33 .92 90 425 .64 20 4.32 .88 110 
6-8 421 .90 260 3.89 .83 18 4.19 .10 278 
9-12 3.98 .99 127 4.03 .93 30 3.99 .98 157 
Total 4.17 .94 477 4.06 .83 68 4.16 .92 545 
Total 4-5 432 .90 161 4.12 .82 50 427 .89 211 
(F&M) 6-8 4.18 .87 522 3.92 .85 38 4.17 .87 560 
9-12 4.01 1.01 295 3.68 .95 71 3.95 1.01 366 
Total 4.15 .92 978 3.87 .91 159 4.11 .93 1137 
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Table C.3. (Continued) 
Construct Gender Grade 
US. Czech Total (U S. & Czech) 
M SD N M SD N M SD N 
Reading Female 4-5 4.48 .73 71 3.97 .76 30 433 .78 101 
6-8 435 .75 261 3.90 .55 20 432 .75 281 
9-12 4.54 .71 168 3.85 .79 41 4.40 .77 209 
Total 4.43 .74 500 3.90 .73 91 435 .76 591 
Male 4-5 427 .83 88 3.75 .64 20 4.18 .82 108 
6-8 4.12 .88 260 3.59 .71 17 4.09 .88 277 
9-12 4.11 .90 126 3.53 .68 30 4.00 .89 156 
Total 4.15 .88 474 3.61 .67 67 4.08 .87 541 
Total 4-5 4.36 .79 159 3.88 .72 50 425 .80 209 
(F&M) 6-8 424 .83 521 3.76 .64 37 4 21 .83 558 
9-12 435 .82 294 3.72 .76 71 4.23 .85 365 
Total 429 .82 974 3.78 .72 158 422 .83 1132 
Social Female 4-5 427 .91 71 423 .65 26 426 .85 97 
Studies 6-8 4.39 .78 261 4.65 .75 20 4.41 .78 281 
9-12 4J0 .91 168 439 .63 41 4.32 .86 209 
Total 4.34 .85 434 4.40 .67 87 435 .82 587 
Male 4-5 425 1.05 89 4J2 .75 19 426 1.00 108 
6-8 4J3 .91 260 4.67 .49 18 4.35 89 278 
9-12 4.18 .96 127 437 .72 30 4.22 .92 157 
Total 428 .95 476 4.43 .68 67 429 .92 543 
Total 4-5 426 .99 160 427 .69 45 4.26 .93 205 
(F&M) 6-8 4J6 .85 521 4.66 .63 38 4.38 .84 559 
9-12 425 .93 295 438 .66 71 428 .89 366 
Total 4.31 .90 976 4.42 .67 154 4.32 .87 1130 
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Table C.4. Means, standard deviations, and numbers of students for Task-Specific Self-
Concept. 
Construct Gender Grade 
US. Czech Total (U S. & Czech) 
M SD N M SD N M SD N 
Physical Female 4-5 4.09 .77 66 4.10 .42 13 4.09 .72 79 
Science 6-8 3.79 .66 252 3.85 .61 20 3.80 .66 272 
9-12 3.65 .68 163 3.02 .54 41 332 .70 204 
Total 3.78 .69 481 3.44 .71 74 3.74 .71 555 
Male 4-5 3.96 .76 87 4.08 .84 12 3.97 .76 99 
6-8 3.99 .67 253 3.94 .66 16 3.99 .67 269 
9-12 3.88 .63 126 3.63 .92 29 3.83 .70 155 
Total 3.95 .68 466 3.81 .85 57 3.94 .70 523 
Total 4-5 4.01 .76 153 4.09 .64 25 4.02 .75 178 
(F&M) 6-8 3.89 .67 505 3.89 .62 36 3.89 .67 541 
9-12 3.75 .67 289 328 .78 70 3.65 .71 359 
Total 3.87 .69 947 3.60 .79 131 3.84 .71 1078 
Life Female 4-5 423 .64 69 4.29 .46 24 425 .60 93 
Science 6-8 3.93 .68 255 4.53 .52 20 3.97 .68 275 
9-12 3.76 .68 163 4.07 .69 41 3.82 .69 204 
Total 3.92 .69 487 424 .62 85 3.96 .69 572 
Male 4-5 4.11 .68 87 4.00 .71 18 4.09 .69 105 
6-8 4.01 .70 248 4.33 .57 18 4.04 .69 266 
9-12 3.85 .66 125 3.49 .84 29 3.78 .71 154 
Total 3.99 .69 460 3.87 .81 65 3.97 .71 525 
Total 4-5 4.16 .66 156 4.17 .59 42 4.17 .65 198 
(F&M) 6-8 3.97 .69 503 4.44 .55 38 4.00 .69 541 
9-12 3.80 .67 288 3.83 .80 70 3.80 .70 358 
Total 3.95 .69 947 4.08 .73 150 3.97 .70 1097 
Math Female 4-5 4.06 .76 70 4.02 .54 30 4.05 .69 100 
6-8 3.91 .70 260 3.85 .65 20 3.90 .69 280 
9-12 3.70 .88 162 333 .72 41 3.62 .86 203 
Total 3.86 .78 492 3.67 .72 91 3.83 .77 583 
Male 4-5 4.08 .73 90 4.07 .62 20 4.08 .71 110 
6-8 4.05 .74 258 3.65 .71 18 4.03 .74 276 
9-12 3.77 .81 127 4.11 .79 29 3.83 .81 156 
Total 3.98 .76 475 3.98 .73 67 3.98 .76 542 
Total 4-5 4.07 .74 160 4.04 .57 50 4.06 .70 210 
(F&M) 6-8 3.98 .72 518 3.75 .68 38 3.96 .72 556 
9-12 3.73 .85 289 3.65 .84 70 3.71 .85 359 
Total 3.92 .77 967 3.80 .74 158 3.90 .77 1125 
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Table C.4. (Continued) 
Construct Gender Grade 
US. Czech Total (U.S. & Czech) 
M SD N M SD N M SD N 
Reading Female 4-5 4.24 .61 70 3.91 JO 30 4.14 .60 100 
6-8 4.09 .71 259 3.80 .66 20 4.67 .71 279 
9-12 4.16 .59 162 4.00 .73 41 4.13 .62 203 
Total 4.13 .66 491 3.93 .64 91 4.10 .66 582 
Male 4-5 4.06 .66 88 3.45 .68 20 3.94 .70 108 
6-8 3.88 .74 253 3.72 .59 18 3.87 .73 271 
9-12 3.87 .68 123 3.59 .66 29 3.81 .69 152 
Total 3.91 .71 464 3.58 .64 67 3.87 .71 531 
Total 4-5 4.14 .64 158 3.73 .62 50 4.04 .66 208 
(F&M) 6-8 3.99 .73 512 3.76 .62 38 3.97 .72 550 
9-12 4.04 .65 285 3.83 .72 70 3.99 .67 355 
Total 4.03 .69 955 3.78 .66 158 3.99 .69 1113 
Social Female 4-5 4.00 .76 70 3.83 .65 23 3.96 .74 93 
Studies 6-8 4.01 .67 260 4.42 .79 20 4.04 .68 280 
9-12 3.84 .71 163 4.15 .60 41 3.90 .70 204 
Total 3.78 .69 481 4.12 .69 84 3.98 .70 577 
Male 4-5 3.95 .70 87 3.67 .76 18 3.97 .88 105 
6-8 4.09 .73 255 4J7 .72 18 4.11 .73 273 
9-12 3.87 .72 127 3.92 .66 29 3.88 .70 156 
Total 4.02 .76 469 3.97 .74 65 4.01 .76 534 
Total 4-5 4.02 .84 157 3.76 .70 41 3.97 .81 198 
(F&M) 6-8 4.05 .70 515 4.39 .75 38 4.07 .71 553 
9-12 3.85 .71 290 4.05 .63 70 3.89 .70 360 
Total 3.98 .73 962 4.06 .72 149 3.99 .73 1111 
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Table C.5. Means, standard deviations, and numbers of students for Perception of Task-
Difficulty. 
Construct Gender Grade 
US. Czech Total (U S. & Czech) 
M SD N M SD N M SD N 
Physical Female 4-5 2.99 U6 70 3.12 .78 17 3.01 126 87 
Science 6-8 3.39 1.09 258 3.16 .96 19 3.37 1.08 277 
9-12 3.45 1.03 168 3.73 1.01 40 3.50 1.03 208 
Total 3.35 1.12 496 3.45 .99 76 3J6 1.10 572 
Male 4-5 3.05 1J0 85 2.93 1.44 14 3.03 1.31 99 
6-8 3.33 1.19 257 2.89 .96 18 3.30 1.18 275 
9-12 329 1.01 126 333 127 30 3J0 1.06 156 
Total 327 1.17 468 3.11 1.23 62 325 1.18 530 
Total 4-5 3.02 1.32 155 3.03 1.11 31 3.02 129 186 
(F&M) 6-8 3J6 1.14 515 3.03 .96 37 3J4 1.13 552 
9-12 3.38 1.02 294 3.56 1.14 70 3.41 1.05 364 
Total 3.31 1.14 964 3 JO 1.11 138 3.31 1.14 1102 
Life Female 4-5 2.99 1J7 70 3.12 .83 25 3.02 125 95 
Science 6-8 3.36 1.11 261 2.55 .83 20 3J0 1.11 281 
9-12 3.35 .98 168 2.66 1.06 41 3.22 1.03 209 
Total 3.30 1.12 499 2.77 .97 86 323 1.11 585 
Male 4-5 2.90 129 89 3J9 1.38 18 2.98 1.31 107 
6-8 3.30 122 260 2.50 .86 18 324 122 278 
9-12 3J4 1.02 127 3.30 .88 30 3.33 .99 157 
Total 323 1.19 476 3.11 1.08 66 3.22 1.18 542 
Total 4-5 2.94 1.32 159 323 1.09 43 3.00 128 202 
(F&M) 6-8 3.33 1.17 521 2.53 .83 38 3.27 1.16 559 
9-12 3.35 .99 295 2.93 1.03 71 3.27 1.01 366 
Total 327 1.15 975 2.91 1.03 152 3.22 1.14 1127 
Math Female 4-5 321 124 72 3.40 .89 30 3.26 1.15 102 
6-8 3.50 1.16 263 3.25 1.16 20 3.48 1.16 283 
9-12 3.68 1.17 168 3.54 1.03 41 3.65 1.14 209 
Total 3.52 1.18 503 3.43 1.01 91 3.51 1.16 594 
Male 4-5 3.10 1.35 90 3.40 1.31 20 3.15 1.34 110 
6-8 3.33 125 261 3.06 1.16 18 3.31 125 279 
9-12 3.52 1.17 127 3.10 1.40 30 3.44 123 157 
Total 3.34 1.26 478 3.18 1.30 68 3.32 126 546 
Total 4-5 3.15 1J0 162 3.40 1.07 50 321 125 212 
(F&M) 6-8 3.42 1.21 524 3.16 1.15 38 3.40 121 562 
9-12 3.61 1.17 295 3J5 121 71 3.56 1.18 366 
Total 3.43 122 981 332 1.15 159 3.41 121 1140 
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Table C.5. (Continued) 
Construct Gender Grade US. Czech 
Total (U S. & Czech) 
M SD N M SD N M SD N 
Reading Female 4-5 2.70 121 71 327 1.14 30 2.87 122 101 
6-8 3.11 129 261 3.70 .86 20 3.15 128 281 
9-12 2.88 1.09 168 2.78 1.17 41 2.86 1.10 209 
Total 2.98 122 500 3.14 1.15 91 3.00 121 591 
Male 4-5 320 UI 89 3.75 .77 20 3J0 1.24 109 
6-8 3.26 122 260 3.17 1.04 18 325 121 278 
9-12 3J5 1.07 126 3.60 .97 30 3.40 1.05 156 
Total 327 120 475 3.53 .95 68 3 JO 1.17 543 
Total 4-5 2.98 1.29 160 3.46 1.03 50 3.10 125 210 
(F&M) 6-8 3.18 126 521 3.45 .98 38 320 124 559 
9-12 3.08 1.10 294 3.13 1.16 71 3.09 1.11 365 
Total 3.12 122 975 3.31 1.08 159 3.15 1.20 1134 
Social Female 4-5 2.82 1.26 71 3.58 .99 26 3.02 123 97 
Studies 6-8 326 1.19 262 2.35 1.04 20 3.19 120 282 
9-12 3.14 1.11 168 2.56 1.03 41 3.03 1.11 209 
Total 3.16 1.18 501 2.82 1.13 87 3.11 1.18 588 
Male 4-5 3.17 1.40 90 3.05 1.39 19 3.15 1.39 109 
6-8 321 124 262 228 127 18 3.15 126 280 
9-12 327 1.12 127 2.67 1.03 30 3.15 1.12 157 
Total 322 124 479 2.67 122 67 3.15 125 546 
Total 4-5 3.01 1.35 161 3.36 1.19 45 3.09 1.32 206 
(F&M) 6-8 323 1.21 524 2.32 1.14 38 3.17 123 562 
9-12 320 I I I  295 2.61 1.02 71 3.08 1.12 366 
Total 3.19 121 980 2.75 1.17 154 3.13 121 1134 
139 
Table C.6. Means, standard deviations, and numbers of students for Perceived Vocational 
Gender Dominance. 
Construct Gender Grade 
US. Czech Total (U.S. & Czech) 
M SD N M SD N M SD N 
Physical Female 4-5 3.22 .95 72 2.64 .92 11 3.14 .96 83 
Science 6-8 3 JO .73 257 3.70 .57 20 3.32 .72 277 
9-12 3.47 .69 165 3.88 .51 41 3.55 .68 206 
Total 3J4 .76 494 3.64 .74 72 3J8 .76 566 
Male 4-5 3J6 1.00 89 3.54 .97 13 3.38 1.00 102 
6-8 329 .89 249 3.94 1.03 17 3J3 .91 266 
9-12 3.42 .75 126 4.17 .66 29 3.56 .79 155 
Total 3J4 .88 464 3.97 .87 59 3.41 .90 523 
Total 4-5 3 JO .98 161 3.13 1.03 24 328 .99 185 
(F&M) 6-8 329 .81 506 3.81 .81 37 3.33 .82 543 
9-12 3.45 .72 291 4.00 .59 70 3.56 .73 361 
Total 3.34 .82 958 3.79 81 131 3.39 .83 1089 
Life Female 4-5 3.11 .90 72 2.96 .93 23 3.07 .90 95 
Science 6-8 3.28 .76 261 2.70 .66 20 324 .77 281 
9-12 3.45 .65 165 2.78 .53 41 3.32 .68 206 
Total 3J1 .76 498 2.81 .69 84 324 .77 582 
Male 4-5 3JI .97 89 3.11 .47 18 328 .91 107 
6-8 327 .92 254 3.06 I I I  18 326 .94 272 
9-12 322 .70 127 2.89 .83 28 3.16 .73 155 
Total 327 .88 470 3.00 .84 64 323 .88 534 
Total 4-5 322 .94 161 3.02 .76 41 3.18 .91 202 
(F&M) 6-8 328 .84 515 2.87 91 38 324 .85 553 
9-12 3.35 .68 292 2.83 .66 69 3.25 .71 361 
Total 329 .82 968 2.89 .76 148 324 .82 1116 
Math Female 4-5 2.93 .88 72 2.53 .82 30 2.81 .88 102 
6-8 2.82 .74 261 3.55 .83 20 2.87 .76 281 
9-12 3.14 .73 165 3.71 .68 41 325 .76 206 
Total 2.94 .77 498 329 .92 91 2.99 .80 594 
Male 4-5 3.00 1.01 90 3.50 1.10 20 3.09 1.04 110 
6-8 2.79 .86 257 3.89 1.18 18 2.86 .92 275 
9-12 3.19 .78 127 421 .86 29 3J8 .89 156 
Total 2.94 .88 474 3.91 1.06 67 3.06 .96 541 
Total 4-5 2.97 .95 162 2.92 1.05 50 2.96 .97 212 
(F&M) 6-8 2.81 .80 518 3.81 1.01 38 2.87 .84 556 
9-12 3.16 .75 292 3.91 .79 70 3J1 .82 362 
Total 2.94 .83 972 3.55 1.03 158 3.02 .88 1130 
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Table C.6. (Continued) 
US. Czech Total (U S. & Czech) 
Construct Gender Grade 
M SD N M SD N M SD N 
Female 4-5 2.74 .86 72 2.70 .84 30 2.73 .85 102 
Reading 6-8 2.45 .78 261 2.25 .79 20 2.44 .78 281 
9-12 233 .64 165 2.10 .54 41 229 .63 206 
Total 2.45 .76 498 233 .75 91 2.43 .76 589 
Male 4-5 2.84 1.04 88 2.85 .88 20 2.84 1.00 108 
6-8 2.59 .87 255 2.56 1.10 18 2.59 .88 273 
9-12 2.45 .70 126 2.39 1.00 28 2.44 .75 154 
Total 2.60 .87 469 2.58 .98 66 2.60 .88 535 
Total 4-5 2.79 .96 160 2.76 .85 50 2.79 .93 210 
(F&M) 6-8 2.52 .83 516 239 .95 38 2.51 .84 554 
9-12 238 .67 291 2.22 .69 75 235 .68 360 
Total 2.53 .82 967 2.43 .86 157 2.51 .82 1124 
Social Female 4-5 2.85 .99 72 2.77 .81 22 2.83 .95 94 
Studies 6-8 3.39 .78 261 2.75 .44 20 334 .78 281 
9-12 3.65 .76 165 2.41 .63 41 3.40 .89 206 
Total 3.40 .85 498 2.59 .66 83 328 .87 581 
Male 4-5 3.00 .94 89 322 .65 18 3.04 .90 107 
6-8 3.40 .87 257 2.72 1.02 18 3.36 .90 275 
9-12 3.56 .81 126 2.90 1.05 29 3.44 .90 155 
Total 337 .89 472 2.94 .95 65 3.32 .91 537 
Total 4-5 2.93 .96 161 2.98 .77 40 2.94 .93 201 
(F&M) 6-8 339 .83 518 2.74 .76 38 3.35 .84 556 
9-12 3.61 .79 291 2.61 .86 70 3.42 89 361 
Total 338 .87 970 2.74 .82 148 3.30 .89 1118 
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Table D. 1 ANOVA Summary Table for Intrinsic Interest Value in physical science 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 6.99 1 8.22 .00 .01 .82 
G-Group* 30.92 2 18.17 .00 .03 1.00 
Sex 4.05 1 4.76 .03 .00 .59 
C ountry* G-Group 1.13 2 .67 .52 .00 .16 
Country* Sex 2.66 1 3.13 .08 .00 .42 
G-Group*Sex .69 2 .41 .67 .00 .12 
Country*G-Group*Sex 2.05 2 1.20 .30 .00 .26 
Residual 912.08 1072 
Total 13418.33 1084 
"Grade Group 
Table D.2 ANOVA Summary Table for Intrinsic Interest Value in life science 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 6.73 1 8.01 .01 .01 .81 
G-Group* 31.17 2 18.53 .00 .03 1.00 
Sex 10.16 1 12.08 .00 .01 .94 
Country*G-Group 8.69 2 5.17 .01 .01 .83 
Country* Sex 5.89 1 7.00 .01 .01 .75 
G-Group* Sex 1.14 2 .68 .51 .01 .16 
Country*G-Group*Sex 2.75 2 1.64 .20 .00 .35 
Residual 926.85 1102 
Total 14920.33 1114 
"Grade Group 
Table D.3 ANOVA Summary Table for Intrinsic Interest Value in mathematics 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 3.60 1 3.20 .07 .00 .43 
G-Group* 23.57 2 10.46 .00 .02 .99 
Sex .76 1 .68 .41 .00 .13 
C ountry* G-Group 9.55 2 4.24 .02 .01 .74 
Country* Sex 2.97 1 2.64 .11 .00 .37 
G-Group* Sex 8.22 2 3.65 .03 .01 .67 
Country* G-Group* Sex 16.50 2 7.32 .00 .01 .94 
Residual 1263.37 1121 
Total 14198.44 1133 
"Grade Group 
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Table D.4 ANOVA Summary Table for Intrinsic Interest Value in reading 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 21.61 1 24.30 .00 .02 1.00 
G-Group* 5.28 2 3.00 .05 .01 .58 
Sex 39.65 1 44.59 .00 .04 1.00 
Country*G-Group 7.80 2 4.39 .01 .01 .76 
Country*Sex .18 1 .20 .65 .00 .07 
G-Group* Sex 1.51 2 .85 .43 .00 .20 
Country*G-Group*Sex .05 2 .03 .97 .00 .06 
Residual 987.11 1110 
Total 13826.44 1122 
aGrade Group 
Table D.5 ANOVA Summary Table for Intrinsic Interest Value in social studies 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 14.61 1 15.26 .00 .01 .97 
G-Group® 16.54 2 8.64 .00 .02 .97 
Sex .04 1 .04 .83 .00 .06 
Country*G-Group 13.85 2 7.23 .00 .01 .94 
Country* Sex .21 1 .22 .64 .00 .08 
G-Group* Sex 2.33 2 1.22 .30 .00 .27 
Country*G-Group*Sex 2.15 2 1.12 .33 .00 .25 
Residual 1060.147 1107 
Total 14310.00 1119 
'Grade Group 
Table D.6 ANOVA Summary Table for Expectancy for Success in physical science 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 2.21 1 3.17 .08 .00 .43 
G-Group1 13.56 2 9.69 .00 .02 .98 
Sex 3.78 1 4.83 .03 .00 .59 
Country*G-Group 11.23 2 8.02 .00 .02 .96 
Country* Sex 2.73 1 3.90 .05 .00 .51 
G-Group*Sex .33 2 .24 .79 .00 .09 
Country* G-Group* Sex 1.53 2 1.09 .34 .00 .24 
Residual 761.77 1089 
Total 19529.00 1101 
"Grade Group 
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Table D.7 ANOVA Summary Table for Expectancy for Success in life science 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 2.07 1 3.15 .08 .00 .43 
G-Group* 8.57 2 6.53 .00 .01 .91 
Sex 1.40 1 2.13 .15 .00 .31 
Country*G-Group 4.48 2 3.41 .03 .01 .64 
Country* Sex .31 1 .46 .50 .00 .11 
G-Group*Sex 2.31 2 1.76 .17 .00 .37 
Country*G-Group*Sex 2.93 2 2.23 .11 .00 .46 
Residual 731.27 1114 
Total 20967.00 1126 
'Grade Group 
Table D.8 ANOVA Summary Table for Expectancy for Success in mathematics 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 7.08 1 8.49 .00 .01 .83 
G-Group* 11.87 2 7.12 .00 .01 .93 
Sex 2.30 1 2.76 .10 .00 .38 
Country*G-Group .29 2 .17 .84 .00 .08 
Country*Sex 1.80 1 2.16 .14 .00 .31 
G-Group*Sex 1.88 2 1.12 .33 .00 .25 
Country* G-Group* Sex 3.52 2 2.11 .12 .00 .43 
Residual 937.92 1125 
Total 20220.00 1137 
'Grade Group 
Table D.9 ANOVA Summary Table for Expectancy for Success in reading 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 36.28 1 57.38 .00 .05 1.00 
G-Group* 1.42 2 1.12 .33 .00 .25 
Sex 9.84 1 15.56 .00 .01 .98 
Country*G-Group .49 2 .39 .68 .00 .11 
Country*Sex .04 1 .00 .98 .00 .05 
G-Group*Sex .61 2 .48 .62 .00 .13 
Country*G-Group*Sex 20 2 .16 .86 .00 .07 
Residual 708.26 1120 
Total 20949.00 1132 
"Grade Group 
145 
Table D.10 ANOVA Summary Table for Expectancy for Success in social studies 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 2.68 1 3.54 .06 .00 .47 
G-Group* 4.93 2 3.25 .04 .01 .62 
Sex .05 1 .07 .79 .00 .06 
Country* G-Group 1.40 2 .92 .40 .00 .21 
Country* Sex .26 1 .35 .56 .00 .09 
G-Group* Sex .24 2 .16 .85 .00 .07 
Country*G-Group*Sex .04 2 .00 1.00 .00 .05 
Residual 848.52 1118 
Total 21993.00 1130 
"Grade Group 
Table D.ll ANOVA Summary Table for Task-specific Self-concept in physical science 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 1.37 1 2.96 .09 .00 .41 
G-Group* 20.03 2 21.65 .00 .04 1.00 
Sex 2.51 1 5.42 .02 .01 .64 
Country*G-Group 5.87 2 6.33 .00 .01 .90 
Country*Sex .37 I .80 .37 .00 .15 
G-Group* Sex 4.16 2 4.49 .01 .01 .77 
Country*G-Group*Sex 1.28 2 1.38 .25 .00 .30 
Residual 494.37 1066 
Total 16401.11 1078 
"Grade Group 
Table D.12 ANOVA Summary Table for Task-specific Self-concept in life science 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 2.19 I 4.81 .03 .00 .59 
G-Group* 18.58 2 20.35 .00 .04 1.00 
Sex 3.32 1 7.26 .01 .01 .77 
Country*G-Group 5.92 2 6.48 .00 .01 .91 
Country*Sex 4.00 1 8.74 .00 .01 .84 
G-Group* Sex .77 2 .84 .43 .00 20 
Country*G-Group*Sex 1.42 2 1.56 .21 .00 .33 
Residual 495.36 1085 
Total 17800.44 1097 
"Grade Group 
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Table D.13 ANOVA Summary Table for Task-specific Self-concept in mathematics 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country .97 1 1.72 .19 .00 .26 
G-Group* 9.56 2 8.47 .00 .02 .97 
Sex 2.54 1 4.50 .03 .00 .56 
C ountry* G-Group 1.17 2 1.04 .35 .00 .23 
Country* Sex .54 1 .96 .33 .00 .17 
G-Group* Sex 5.71 2 5.06 .01 .01 .82 
Country*G-Group*Sex 6.66 2 5.90 .00 .01 .88 
Residual 628.01 1113 
Total 17800.44 1125 
'Grade Group 
Table D.14 ANOVA Summary Table for Task-specific Self-concept in reading 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 11.26 1 24.50 .00 .02 1.00 
G-Group* .14 2 .15 .86 .00 .07 
Sex 9.08 1 19.76 .00 .02 .99 
Country* G-Group 1.56 2 1.70 .18 .00 .36 
Country*Sex .24 1 .53 .47 .00 .11 
G-Group*Sex 1.02 2 1.11 .33 .00 .25 
Country*G-Group*Sex .77 2 .84 .43 .00 .20 
Residual 505.84 1101 
Total 18261.00 1113 
'Grade Group 
Table D.15 ANOVA Summary Table for Task-specific Self-concept in social studies 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country .82 1 1.57 .21 .00 .24 
G-Group* 9.28 2 8.93 .00 .02 .97 
Sex .26 I .50 .48 .00 .11 
Country* G-Group 6.93 2 6.67 .00 .01 .91 
Country* Sex 1.08 1 2.09 .15 .00 .30 
G-Group*Sex .29 2 28 .75 .00 .10 
Country*G-Group*Sex .09 2 .09 .92 .00 .06 
Residual 570.76 1099 
Total 18311.56 1111 
'Grade Group 
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Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country .33 1 .26 .61 .00 .08 
G-Group* 14.41 2 5.61 .00 .01 .86 
Sex 2.91 1 2.27 .13 .00 .33 
Country*G-Group 5.19 2 2.02 .13 .00 .42 
Country*Sex 1.41 1 1.10 .30 .00 .18 
G-Group* Sex .80 2 .31 .73 .00 .10 
Country*G-Group* Sex .08 2 .00 1.00 .00 .05 
Residual 1399.87 1090 
Total 13494.00 1102 
'Grade Group 
Table D.17 ANOVA Summary Table for Perception of Task-difficulty in life science 
Source Sum of df F Sig- Eta Observed 
Squares Squared Power 
Country 9.60 1 7.56 .01 .01 .78 
G-Group* 4.88 2 1.92 .15 .00 .40 
Sex 1.59 1 1.25 .26 .00 .20 
C ountry* G-Group 21.55 2 8.49 .00 .02 .97 
Country*Sex 3.43 1 2.70 .10 .00 .38 
G-Group* Sex 3.14 2 1.24 .29 .00 .27 
Country*G-Group*Sex 2.23 2 .88 .42 .00 .20 
Residual 1416.03 1115 
Total 13171.00 1127 
'Grade Group 
Table D.18 ANOVA Summary Table for Perception of Task-difficulty in mathematics 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 1.21 1 .83 .36 .00 .15 
G-Group* 4.00 2 1.38 25 .00 .30 
Sex 3.91 1 2.69 .10 .00 .37 
Country*G-Group 7.11 2 2.45 .09 .00 .49 
Country*Sex .13 1 .09 .77 .00 .06 
G-Group*Sex 1.33 2 .46 .63 .00 .13 
Country*G-Group*Sex .90 2 .31 .74 .00 .10 
Residual 1639.32 1128 
Total 14969.00 1140 
"Grade Group 
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Table C.19 ANOVA Summary Table for Perception of Task-difficulty in reading 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 10.54 I 7.47 .01 .01 .78 
G-Group* 2.15 2 .76 .47 .00 .18 
Sex 12.07 1 8.57 .00 .01 .83 
Country* G-Group 5.12 2 1.82 .16 .00 .38 
Country* Sex .40 1 29 .59 .00 .08 
G-Group*Sex 15.94 2 6.65 .00 .01 .86 
Country*G-Group*Sex 5.76 2 2.04 .13 .00 .42 
Residual 1581.46 1122 
Total 12868.00 1134 
'Grade Group 
Table D.20 ANOVA Summary Table for Perception of Task-difficulty in social studies 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 18.80 I 13.22 .00 .01 .95 
G-Group* 10.35 2 3.64 .03 .01 .67 
Sex .01 1 .01 .93 .00 .05 
Country*G-Group 29.47 2 10.37 .00 .02 .99 
Country* Sex 2.83 1 1.99 .16 .00 .29 
G-Group* Sex 1.10 2 .39 .68 .00 .11 
Country*G-Group*Sex 4.52 2 1.59 .20 .00 .34 
Residual 1594.71 1122 
Total 12755.00 1134 
'Grade Group 
Table D.21 ANOVA Summary Table for Perception of Perceived Vocational Gender 
Domonance in physical science 
Source Sum of df F Sig. Eta Observed 
Squares Squared Power 
Country 8.57 1 13.17 .00 .01 .95 
G-Group* 18.09 2 13.90 .00 .03 1.00 
Sex 5.98 1 9.19 .00 .01 .86 
Country*G-Group 9.85 2 7.57 .00 .01 .95 
Country*Sex 4.86 1 7.47 .01 .01 .78 
G-Group*Sex 2.70 2 2.08 .13 .00 .43 
Country*G-Group*Sex .92 2 .71 .49 .00 .17 
Residual 700.50 1077 
Total 13294.00 1089 
"Grade Group 
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Table D.22 ANOVA Summary Table for Perception of Perceived Vocational Gender 
Domonance in life science 
Source Sum of 
Squares 
df F Sig. Eta 
Squared 
Observed 
Power 
Country 14.92 1 22.89 .00 .02 1.00 
G-Group* .16 2 .13 .88 .00 .07 
Sex 1.09 1 1.68 .20 .00 .25 
Country*G-Group 2.10 2 1.61 .20 .00 .34 
Country*Sex 1.40 1 2.15 .14 .00 .31 
G-Group*Sex 1.69 2 1.30 .27 .00 .28 
Country*G-Group*Sex .96 2 .74 .48 .00 .18 
Residual 719.46 1104 
Total 12447.00 1116 
"Grade Group 
Table D.23 ANOVA Summary Table for Perception of Perceived Vocational Gender 
Domonance in mathematics 
Source Sum of 
Squares 
df F Sig. Eta 
Squared 
Observed 
Power 
Country 42.03 1 62.03 .00 .05 1.00 
G-Group" 29.16 2 21.52 .00 .04 1.00 
Sex 12.19 1 17.98 .00 .02 1.00 
Country* G-Group 16.64 2 12.28 .00 .02 1.00 
Country* Sex 10.00 1 14.76 .00 .01 .97 
G-Group*Sex 2.52 2 1.86 .16 .00 .39 
Country*G-Group*Sex 1.54 2 1.14 .32 .00 .25 
Residual 757.54 1118 
Total 11218.00 1130 
"Grade Group 
Table D.24 ANOVA Summary Table for Perception of Perceived Vocational Gender 
Domonance in reading 
Source Sum of 
Squares 
df F Sig. Eta 
Squared 
Observed 
Power 
Country 1.06 1 1.63 .20 .00 .25 
G-Group* 18.95 2 14.49 .00 .03 1.00 
Sex 4.20 1 6.42 .01 .01 .72 
C ountry * G-Group .41 2 .31 .73 .00 .10 
Country*Sex .51 1 .77 .38 .00 .14 
G-Group* Sex .20 2 .15 .86 .00 .07 
Country*G-Group*Sex .11 2 .08 .92 .00 .06 
Residual 727.21 1112 
Total 7856.00 1124 
"Grade Group 
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Table D.25 ANOVA Summary Table for Perception of Perceived Vocational Gender 
Domonance in social studies 
Source Sum of 
Squares 
df F Sig. Eta 
Squared 
Observed 
Power 
Country 30.23 1 43.38 .00 .04 1.00 
G-Group1 2.33 2 1.67 .19 .00 .35 
Sex 3.13 1 4.50 .03 .00 .56 
Country*G-Group 21.27 2 15.26 .00 .03 1.00 
Country* Sex 2.14 1 3.08 .08 .00 .42 
G-Group*Sex 1.67 2 120 .30 .00 .26 
Country*G-Group*Sex 2.02 2 1.45 .24 .00 .31 
Residual 770.73 1106 
Total 
fly** JO .. 
13048.00 1118 
'Grade Group 
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